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THE TRAINING THE MONKEY. 


Ir is somewhat remarkable that naturalists like 
Frederick Cuvier or specialists like Mr. J. Romanes 

ive not devoted a few chapters to the training of 
unimals and to the phenomena to which they give 
rise, 

Certain scientists have claimed that as the fact of 
instructing beasts depends upon an entirely artificial 
art, the study of the processes of training can teach 
us nothing as to the laws of nature. This isa suspicion 
that is not at all justifiable, and that is based upon a 
sort of play of words, for | do not know that man can 


OF 


ever obtain anything from nature that is eontrary to 
the laws thereof. The most that he can do is to cause 
a deviation in those that we know, and such devia- 


| tions would be very interesting to study. I believe 
'that it is just to attribute the silence of scientific 
writers to the extreme difficulty that they have met 
with in the search for elements of observation. 

In fact, it is searcely possible for a scientist to enroll 
himself in a group of Bohemians. On another hand, 
ean we install a branch of the Corvi circus in a labora- 
tory of the museum? To this, I respond that we 

|ought to do so, if need be. When we undertake to 
write about animals, it is necessary to know all about 
them. But [ know also that it would offend the dig 


nity and especially the prejudices of a professor aspir- 
ing to the Academy to be asked to teach a monkey 
somersets, and to make a report upon the conditions 
of its obedience ! 


I have thought of a sort of mean term. 


1 would 





| propose to the trustees of a zoological park, like our 
| Garden of Acclimation, the foundation of a school for 
the training of all animals capable of being educated. 
To this would be added a ring in which would be ex- 
hibited special “numbers” bringing out the intelli- 
gence or the instincts of the animals, and preceded by 
short explanatory lectures. This would be a fine ap- 
plication of the great principle of acclimation, which 
not only has to do with resistance to climate, but also 
domestication, and, in a more general way, the stimu- 
lation of intelligence. 

One of the pupils of the new training school would 
be the monkey, with which we shall occupy ourselves 
at present. 

It is a great subject of dispute between naturalists 





as to which is the more intelligent, the dog or the 
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monkey, and they have bravely sought a solution of 
the question by training both. 

It is clear to every trainer that certain breeds of 
monkeys are wuch more intelligent than the most re- 
nowned of the breeds of dogs. Had these quadrumana 
lived in company with man during as many years as 
the canine race has, they would now be our most valu- 
able domestic auxiliaries. The monkey possesses an 
inappreciable soarce of information—the hand—which 
permits its owner to ascertain the reality of things and 
“set his judgment right,” as Helvetius says in speak- 
ing of the human hand, whieh is scarcely any more 
perfect than that of the monkey. 

Unfortunately for the trainer, there exists (in Europe 
at least) ‘no acclimated quadrumana that has lived 
with man in partial libertv for several generations 
back. When caged the breeds become degenerate and 
brutalized, and the change of climate renders their re- 
prodaction very difficult. 

Do monkeys imitate human actions? If so, is that 
a resource forthe trainer? Buffon says: ‘‘The mon- 
key, having arms and hands, uses them as we do, but 
without thinking of us. The similarity of the limbs 
and organs necessarily produces motions that resemble 
ours, Having the same conformation as man, the 
monkey can move only like him; but to move in the 
same way is not to act in imitation of him.” 
The verb “to ape” contains an absolutely false meta 
phor, as I look at it. ; 

In the training of the monkey, the selection of the 
breed is a very important matter. There is as great 
a distance between certain quadrumana as there is 
between a European and a Hottentot. What large 
anthropomorphous monkeys cannot be trained? It 
suffices, in fact, to guide them once in order to have 
them afterward repeat the motions; that one has 
caused them to execute. It is evident thet with them 
we might perform wonders and that they would play 
the human comedy without any mistake; but, in the 
first place, it is very difficult to obtain them. Even 
leaving the question of climate out of consideration, we 
should be very quickly obliged to give up making 
them work, since after they have reached an adult 
age their disposition changes and renders them dan- 
gerous. | 

It is therefore necessary to fall back upon the 
baboon, the macaco, the mandril, ete., whose intelli- 
gence, however, is very quick. 

From a theoretical standpoint there is no difference 
between the training of a monkey and that of a dog; 
but, in practice, the two trainings differ by the fact of 
the unsociableness of the quadrumana and especially 
by the very special nature of the exercises that have 
to be taught animals that have the privilege of pos 
sessing four hands. With them, the lessons never fails 
to be very enervating. They are odd pupils that have | 
every appearance of affecting distraction. To tell the 
truth, they have but one idea, that of slinking away, 
if it be possible. That is why they look around them, 
appear to pay no attention to what you point out to 
them, and get out of your sight like very disdainful 
little persons. If you suddenly strike them with a 
whip, the chances are that they will try to bite you ; 
but if you insist, you will be much surprised to see 
them do with alacrity just what vou have ordered 
them to. This proves that they have understood. 

Monkeys never, like the good bow-wow, accept their 
role of amusers. Thev are very rebellious toward tak- 
ing on those “ learned manias” that make the train- 
ing precise and impeceable. Too impetuous in their 
manner of utilizing the impressions that they receive, 
and not content with what is taught them, they con- 
tinually combine new motions in utilizing the instrue 
tion that they have acquired. This continually de- 
ranges the latter and prevents habitude from easily | 

iving rise in them to those knacks that we have spo- | 
en of apropos of the dog. This is why their inutelli- | 
gence, though wonderful, does not make brilliant pu 
pils*’of them. Aside from some very simple exercises, 
such as those that consist in going from one point to 
another in carrying objects, or plaving, for example, 
the role of cook in Belshazzar’s Feast. is very rare- | 
ly possible to force them to execute motions that they 
nevertheless know very well, without restraining them 
by means of a cord attached to a collar or, better, to a 
belt. They never fail,moreover, to pull upon this cord | 
with all their might, while at the same time making | 
desperate efforts to bite. It is therefore necessary for 
the trainer to wear very thick gloves at the perform- 
ance. 

In a few days one wil! have decided upon the stuff 
that a quadrumanal subject is made of. He gives bis 
measure more quickly than a dog. In fact, being 
naturally an acrobat, it is very easy for him to perform 
the most complicated feats. There is no need of his 
being broken ; it suffices that he shall be willing to 
obey well. But there is the difficulty. It is possible 
to stimulate his good will by the offer of a date or fig ; 
and such rewards are generally more employed than 
is sugar for dogs. 

The ** Monkeys’ Festival” requires no training, ex- 
cept in the case of the cook. All the guests are at 
tached to their seats. 

Certain monkeys walk upright quite readily. Others 
are trained to this exercise by having their bands 
slapped as soon as they try to use them for walking 
Afterward they are forced to hold in their hands the 
handle of a basket or any other object according to the 
role that it is desired to make them perform. They be- 
come accustomed also to picking up objects, and this 
permits of the scene in which the coachman of Madame 
de Pompadour goes after the wheel of the broken 
down carriage. Equilibrium upon the hands may be 
taught by striking the thighs in a downward direction 
when the animal is upon all fours. 

The exercises of monkeys upon the trapeze consist 
in motions that are obtained by applauding. as with 
children, As for the jumping from one trapeze to 
another, that is fun for a quadrumana. The difficulty 
consists solely in preventing him from using his feet. 
Here it is necessary to make a judicious use of the 
whip, 

The exercise of revolving around a fixed bar is 
taught by means of successive clappings, more and 
more precipitate. soas to give the monkey neither the 
time nor the desire to relax the arms. The jump over 
a bar or through a hoop is difficult, It does not suf- 
fiee, iu fact, to give the monkeya strong pull with the 
longe in order to make him surmouut the obstacle, 
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for bis instinct is to climb over everything that he 
| perceives, It is quite difficult to make him under- 
stand what is required of him here. It is necessary 
}to make him leap for a long time from the back of 
lone chair to that of another, and to place the bar 
| between the two backs, and lower than the latter, 
|The bar is gradually raised, and the monkey finally 
decides to jump over it without taking a bearing 
|point. The barcan then te replaced with a hoop. 
|For the somerset, in which dogs have: so much 
| trouble to turn, the quadrumana is taken by the 
| hands and thrown into the air without any ceremony. 
(in a very short time he will jump in grasping his 
leash (that one takes care to keep taut), and then 
without any aid. 

The somerset may be turned upon a horse, ass or 
dog. Under the same conditions is obtained the leap 
through the balloon; but the hoop will have to be 


7 





THE SOMERSET. 


open upon the side of the trainer so as to allow of 
the passage of the cord that direets the monkey. As 
for the jump over a barrier under which the steed 
passes, and the jump from the barrier upon the steed 
after the latter has made the cireuit of the ring, that 
is obtained in a few lessons from monkeys that 
have already been trained to perform such tricks. 

The descent in a parachute requires no training. 
The apparatus is attached to the top of the circus. 
The monkey climbs a rope connected with the bar, 
and as soon as he has grasped the latter a catch is 
freed and the parachute descends and spreads and the 
wonkey reaches the ground in safety. 

There was exhibited fora long time at the Cirque | 
d’Hiver and the Cirque d’Ete, what was called the 
monkeys’ race. Tite monkeys were made of card- 





THER COACHMAN FETCHING THE WHEEL OF 
THE BROKEN DOWN CARRIAGE, 


board, and dressed like Arabs, The public allowed 
itself to be taken in: the ponies ran so fast !—P. H. 
Souplet, in L’ Illustration 


[Continued from SupPLEMENT, No. 1069, page 17081.) 
THE BRITISH MUSEUM. 


By Sir E. MAUuNDE THoMPsoN, K.C.B., in Leisure 
Hour. 
SEMITIC ANTIQUITIES. 

To this department is also attached the small col- 
lection of Semitic antiquities which has been gradually 
formed, mostly consisting of early inscriptions and 
tombstones of Phenician origin from Canaan, Cyprus, 
and Carthage: together with others in Hebrew, from 
the Holy Land ; others in the dialect of Palmyra, the 
Tadwor of King Solomon ; and others again in Himy- 
aritic and Arabic. No doubt the general visitor will 
find nothing very attractive in these remains, but to 


those who follow the history of language they are of | 


the greatest value, and one or two of the inscriptions 
have a world-wide fame. The oldest monument of the 
writing of the Phonicians—that wonderful trading 
nation of the old world, to whom we to this day are 
indebted for our alphabet—is that called the “ Moabite 
stone,” on which, about the year 900 B. C., Mesha, 
king of Moah, recorded the wars which he waged with 
Omri and with Ahab and with other kings of Israel. 
The original stone is now in Paris, and we have, there- 
fore, to content ourselves with a cast. A cast, too, is 
| here of that other inscription, in the Phenician alpha- 
bet, of about 700 B. C.. which was found not many 
years ago engraved on the wall of the conduit of the 





Pool of Siloam, and which tells us how the passage 
was cut for the inflow of the waters. 


THE DEPARTMENT OF BRITISH AND MEDLEVAL 
ANTIQUITIES AND ETHNOGRAPHY. 


The last department that we have to describe is that 
which is called the Department of British and Media- 
val Antiquities and Ethnography, a title which should, 
one would think, be long enough to describe its con- 
tents, but which does not entirely fulfill that duty. 
In fact, everything that is antiquarian and arch#o- 
logical and is not contained in the other departments 
of antiquities finds its place in this department, and 
something more. Prehistoric collections, ethnographi- 
eal collections, Roman antiquities found in Britain, 
| Anglo-Saxon, Teutonic, and Celtic antiquities, media- 
val collections, porcelain and pottery and glass of all 
countries, both European and Asiatic, and objects of 
all kinds, from India. China, Japan, and other Asiatic 


states, as well as from the ancient kingdoms of 
America, fill the galleries of this wide-reaching de- 
partment. 


To gather a general idea of these varied collections, 
let us rapidly pass from room to room and take a gen- 
eral survey. e enter the prehistoric saloon at the 
top of the grand staircase, and may there see how 
primitive man first made his tools and weapons from 
roughly shaped flints or flint flakes, and how he 
fashioned the horn or bone of animals to various pur- 
poses, and we wonder how, with the clumsy imple- 
ments at his command, he could succeed so well; 
above all are we astonished at the artistic skill with 
which he could sketch figures from animal life, as 
found on pebbles or on fragments of bone. Next we 
may follow the development of the polished stone 
axes, the flint arrow heads and spear heads, and 
knives of the neolithic period ; and so on to the period 
when bronze takes the place of stone; and finally to 
the time when iron takes the place of bronze. Along 
with these remains we have a great series of British 
sepulchral antiquities, urns, food vessels, drinking 
cups, and other objects which have been excavated 
from the tumuli or barrows of our own country, and 
which may be compared with others from foreign sites. 
And here, too, we have those interesting remains of 
the domestic life of the early inhabitants of Europe 
which have been found in the shallows among the 
ruins of the huts of the lake dwellers, and which in 
clude not only durable things, such as stone or metal 
tools and weapons, that might be found anywhere, 
but also such perishable things as cereals and fruits, 
nets, woven stuffs, and fishing tackle, preserved in the 
mud of the lakes. With the prehistoric section of the 
department the name of Henry Christy is chiefly con- 
nected, who, in 1865, gave the most important part of 
this collection to the museum, and by means of whose 
bequest of funds, placed in the hands of trustees, an- 
nual augmentations comein. A large portion of the 
collection of British sepulchral antiquities is the gift 
of Canon Greenwell, of Durbam. 

In the antiquities of the Anglo-Roman room we 
have a fairly full illustration of the thorough Roman- 
izing that the inhabitants of the towns, at least, of 
Britain received during the period of three centuries 
and a half of the Roman occupation; and from the 
numerous objects for personal use or ornament, in 
particular, we can form a picture of the domestic life 
of those days. How the civilizing influence of the 
Romans disappeared before the Saxon invasion we can 
gather from the character of the oldest antiquities in 
the Anglo-Saxon room, where the contents of the 
graves of the heathen Saxon show us how be was 
buried, with his weapons and accouterments, his 
shield, his drinking cup or his food bucket, and per- 
haps also with some favorite belonging—a string of 
beads, a set of draughtsmen, or, if he were a great 
man, some handsowe silver mounted horn, or a robe 
interwoven with gold thread. And when the con- 
querors had settled down in the land, we can trace 
from the later remains bow humanizing arts developed 
in the country, and we specially admire the skill with 
which the Anglo-Saxon jeweler could produce the in- 
laid and filigree brooches and other personal orna- 
ments which excavations or accidental discovery have 
yielded. 

Of mediaeval antiquities, the museum possesses but 
a limited number. he Science and Art Department 
is the collector of such objects for the nation, and the 
South Kensington Museum is their place of deposit. 
But in the medi#val room there is a valuable series of 
'earvings in ivory, showing the progress of this art 
| from the early centuries of our era through the middle 
ages, many of the specimens having come from the 
| well-known Maskell collection. Here, too, are some 
| fine specimens of Limoges and other enamels; a good 
|series of matrices of mediwval seals; and, in particu- 
ilar, a fine collection of astrolabes and clocks and 
watches, mostly given or bequeathed by Mr. Octavius 
Morgan and Lady Fellows, 

Nor must it be forgotten that specimens of medieval 
jewelry are to be seen in the room of gold ornameuts 
and gems, in the Department of Greek and Rowan 
Antiquities ; and, among them, one of the most re- 
markable pieces of medi@val enamel in existence. 
This is the cup which was purchased in 1892 for the 
sum of £8,000, and which, besides its artistic work, has 
such a curious history that we may spare a few words 
on it. It is of gold, and is decorated with translucent 
enamels representing scenes from the martyrdom of 
St. Agnes, and was made probably as a gift for Charles 
V of France, who was born on the feast of St. Agnes, 
1387. We know that it was given by his brother, Jean, 
Due de Berry, to Charles V1. From this king it passed 
to our King Henry VI, probably changing hands in 
the course of our wars with France. Next it is found 
entered in the inventories of Heury VIII, and Eliza- 
| beth, and James I, the last of whom. in bis eagerness 
|for peace with Spain, gave it, in 1604, with a large 
\¢ uantity of other plate, to the Spanish ambassador. 
| haken by him to Spain, it remained in that country 
| down to a recent date, and only lately found its way 
back through France to England. 

But the chief glory of the department is in its great 
collection of porcelain and.glass. A fine series of por- 
celain and pottery from Japan, and China, and the 
Corea fills a large space, and is chiefly the gift of Sir 
Wollaston Franks, the keeper of the department, to 
whom the museum is also indebted for other innumer- 
able gifts; next a small room is devoted to most of the 
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collection of English pottery and porcelain ; and ina 
large gallery, perhaps from the brilliant character of | 
its contents, the most striking to the eye of any room 
in the museum, are displayed the rest of the nglish 
pottery, the collection of Wedgwood’s productions, 
foreign pottery, a beautiful series of Italian majolica, 
the wares of Rhodes and Damascus, the Palissy and 
other wares of France ; and affer these is the coilec- 
tion of glass from the early productions of Egypt, of 
the Phesnicians, of the Greeks, of the Romans, to the 
medieval and later manufactures of Venice and of 
Germany and other countries. In this great collection 


of glass, which is the most complete in the country, | 


ind perbaps the most complete in the world, we have 
illustrations of the manufacture of this beautiful sub- 
stance through a period of thousands of years. The 
most valuable part of it was bequeathed to the 
museum by Mr, Felix Slade. 

The ethnographical collection fills the ee on the 
upper floor, running almost the whole length of the 
eastern side of the museum, and chiefly illustrates the 
more or less savage life of man, literally ‘from China 
to Peru.” Some of the objects date back to the time 

{ Cook’s voyages, and in course of time others had 
ween gradually accumulating; but the collection re- 

‘ived its greater additions from the bequest of Mr. 
Henry Christy, in 1865, and since that date it has grown 
apace and has become the extensive gathering of 
things which we now see. We must not run away 
with the idea that this is a mere collection of curiosi- 
ties that can be picked up any day in the uncivilized 
parts of the world. Savages in many instances have 
begun to learn the benefits of civilization so far as to 
import their weapons, and the manufactures of Bir- 
mingham make their way into the distant islands of 
the Pacific. False gods, too, fall before the teaching 
of Christian missionaries; and the opportunities of 
securing such interesting specimens as the stick idol, 


which lies rolled up in yards and yards of cloth, the | 


offerings of his worshipers, or the feather covered 
gods from the Sandwich Islands become rarer every 
day. The value of such a collection lies in the clew 
that it gives us to the history of early civilization. 
We find similarities between the weapons or imple- 
ments of prehistoric man and those of the savage of 


the present day; and from the study of the more} 


recent remains we can reconstruct by analogy the 
course of development of the civilization of our early 
ancestors, 

We have only to add that from the Oriental collec- 
tions in this department there has been arranged an 
interesting series of objects illustrating Buddhism, 
Brahmauism, and other religions of the East. 


THE COST OF THE COLLECTIONS. 


From this review of the various contents of the sev- 
eral departments of the British Museum in Blooms- 


bury, some idea may be gathered of the immense value | 


of the national collections. The actual sum of money, 
however, that has been laid out in purchases may be 
regarded as surprisingly small. Exclusive of the two 
sums of £20,000 and £10,000, which, as we have seen, 
were expended in the acquisition of the Sloane collec- 
tion and the Harleian MSS. at the time of the founda- 
tion of the museum, the total amount brought down 
to the end of the year 1894-95 is £1, 624,192. In this 
sum, however, it is to be remembered, is included the 
value of the purchases made for the natural history 
collections, both before their removal to the new muse- 
um at South Kensington and since that time. If we 
deduct the sum of rather more than £94,500, which has 
been spent independently by the Natural History Mu- 
seu, we have a total of £1,529,653. The greater part, 
however, of the outlay on purchases has been expended 
during the past half century. During the first four- 
teen years of the existence of the museum practically 
nothing was spent; in fact, only £69. In the next forty 
years, from 1767 to 1806, the sum was only £11,036. In 
the next thirty years, from 1807 tu 1836. the figures 
rose, and there was an expenditure of £158.190; and, 
annual purchase votes having begun in 1834-35, in the 
ten years between 1837 and 1846 a nearly equal sum of 
£145,823 was laid out. Spreading the total over the 
one hundred and forty-two years of the existence 
of the British Museum, from 1758 to 1895, we have 


spent at the rate of a little more than a million of | 


money in acentury, or about £11,000a year. No one, 
we imagine, will be inclined to think this outlay ex- 
travagant. As to the real value of the collections, who 
shall reckon it? When we consider the great private 
collections that have been given or bequeathed to the 
museum in addition to all that has been purchased, 
and when we remember that during recent years com- 
petition between nations as well as individuals has 


risen to such a pitch that sums are given for coveted ob- 


jects which the collectors of the last generation would 
have thought fabulous, the money value of all that 
is held within the walls of the British Museum cafi 
hardly be told. Its value as a means of education is a 
far more important matter. 


THE ADMINISTRATION OF THE MUSEUM AND ITS 
STAFF, 


We will now briefly describe how the British Muse- 
um is administered. We have seen how the act of 
'neorporation provided for its government by a large 
body of trustees. At first, perhaps, there was no great 
amount of business for that body to deal with, and 
the duties of a trustee of the British Museum, although 
the honor of being one has always been coveted, were 
Hot very pressing. Things are now very different, and 
the trastees who are elected are generally those who 
from taste or knowledge may be counted on to take 
4 special interest in one or more departments at least 
of the collections confided to their care. The affairs, 
then, of the British Museum are directed by a stand- 
ne committee elected annually by the whole body of 
the trustees; and without the sanction or approval of 
this committee nothing could be done. All financial 
matters, all purchases, all matters of general policy, 
rs 'natters of internal administration, must pass be- 
oe it, and the aetions of the standing committee, in 
Weir turn, are subject. to the approval of the whole 
20dy of trustees in general meeting. 


For a long period after the establishment of the mu- 
seum they were ouly paid for attendance for two hours 
— on alternate days. As late as 1887, when the 
staff establishment of the British Museum was settled 
in regular form, the total number of persons employed 
was 86; at the present moment rather more than 500 
are employed in the two museums, about 350 at 
| Bloomsbury and 150 at the Natural History Museum. 





| The chief officer of the British Museum is called the 
| principal librarian and secretary. In the act of in- 
corporation the person to whom the care and custody 


| of the collections was chiefly committed was to be the | 
*Principal Librarian,” and this title, although the | 


‘condition of things has entirely changed, is still re- 
| tained, for nothing but another act of Partiament can 
alter it. The museum having commenced its existence 
chiefly as a library, it was natural that the chief officer 
should be styled as he was by the act of 1758, and for 
the same reason, all heads of departments, now styled 
keepers, should property be called assistant librarians. 
But the * Principal Librarian,” being also the officer 
who accounts for the expenditure of the annual parlia- 
mentary grant, must still keep his old title, although 
he has no more specialcharge of the library or de- 
partment of printed books than of any of the other 
departments, all of which are under bis general con- 
jtrol. He is appointed by the crown, under sign 
manual. by selection from two persons recommended 
by the three principal trustees. All other officers and 
‘servants on the establishment are appointed by the 
principal trustees alone. The office of secretury was 
formerly held by a second person, but eventually it 
was found more convenient that that post should also 
be filled by the chief officer. Since the foundation of 
the British Museum there have been nine principal 
librarians, and it is somewhat remarkable that, of the 
first six. three were of foreign birth. The first princi- 
pal librarian was Dr. Gowin Knight, who held office 
from 1756 to 1772; the second was Dr. Matthew Maty, 
a Dutchman, 1772-1776; the third, Dr. Charles Morton, 
1776-1799; the fourth, Joseph Planta, a Swiss, 1799-1827; 
the fifth, Sir Henry Ellis, K.H., 1827-1856; the sixth, 
Sir Anthony Panizzi, K C.B., an Itelian, 1856-66, 
With the number of departments into which the col- 
lections are necessarily divided, and with the multi- 
farious branches of study and knowledge which have 
to be dealt with, in addition to the attention which 
the general publie and individual students demand, it 
is inevitable that the staff of the British Museum must 
bea large one. To return to the year 1887, which has 
been referred to above as the year of the first regular 
establishment; in that year we find that there were 18 
officers and 15 assistants representing the higher staff; 
there were also 48 attendants and messengers, and 10 
watchmen and laborers. The cost of this staff of 86 
persons was about £15,000. At the present time, in the 
museuw in Bloomsbury, there are employed 17 officers, 
75 assistants, clerks and cuopyists, 128 attendants and 
messengers, and 132 laborers and weekly servants. 
This total of 352 persons costs, in salaries and wages, 
| £55,621. In the Natural History Museum there are 8 
officers, 31 assistants and clerks, 35 attendants and 
messengers, and 80 laborers and weekly servants, a 
total of 154 persons, costing £24, 229. ‘© the sum of 
£79,850 for the two museums must be added a further 
|charge of £6,575 for the service of the police. The 
| payment of this-total of more than £86. for salaries 
|and wages consumes more than half of the parliamen- 
}tary grant, which in the current year amounts to 
| £157,784. Purchases, £24,240; bookbinding, printing 
| catalogues, furniture and fittings, warming and ven- 
| tilation and lighting, and general expenses account for 
the balance. 





} 





THE WORK OF THE STAFF, 


Let us take a glance at the literary and scientific 
work that is being done by the staff of the several de- 
‘partments in the British Museum in Bloomsbury. 
These departments, as we have seen, roughly fall into 
two divisions, the literary and the antiquarian. On 
the literary side only asmall portion of the collections 
is exhibited; books and manuscripts and prints and 
drawings cannot, and in the nature of things should 
not, be exhibited, except in selections. On the other 
hand, the greater part of the antiquarian collections 
are exhibited, and necessarily and properly so. A pub- 
| lie museum of antiquiti s hidden away in cupboards 
} and cabinets is of little educational use, and it is only 
| with the smaller objects, such as coins or cuneiform 
| tablets, the large numbers of which preclude their ex- 
hibition, that the principle of storage is justifiable. 
This being the condition of things, it is the first object 
of the staff on the literary side to make known its col- 
lections by means of catalogues, not forgetting at the 
same time its duty in exhibiting a sufficient series of 
| works of special interest; on the antiquarian side, the 
| fullexhibition and educational and artistic arrange- 
ment of its collections is of paramount importance, and 
at the same time the speedy cataloguing of its stored 
treasures should make them accessible to students as 
soon as practicable. Such work, however, cannot be 
donein aday. It may seem to the uninitiated asimple 
matter to display in the exhibition cases a series of an- | 
tiquities or to arrange in a gallery a group of sculp- 
, tures; but taste and judgment, as well as industry and | 
knowledge, are needed for the task, and the result | 
which has apparently been arrived at so easily may 
have cost infinite thought and calculation. The very | 
important detail of labeling the exhibits is also one 
which seems so simple and yet is so difficult. To con- 
vey in a few words, and in the space of perhaps only 
an inch or two, information which shall not be bevond 
the intelligence of the unlearned, or even of the igno- 
rant, and shall at the same time satisfy the educated 
man and the student, is an art which is not always at- 
tained even by antiquaries of large experience and 
knowledge. Guide books, too, must be compiled 
which shall combine simplicity with accuracy, and yet 
shull be more than mere lists of the exhibits, if they 
are to fulfill their proper function. 

The largest literary work that has ever been under- 
taken by the British Museum is the printing of the 
general catalogue of the printed books. This work, 
which was commenced in the year 1881, will be com- 








The staff of the British Museum has grown with the 
growth of the collections. At first it was quite insigniti- 
: _— 'n numbers; and we hear complaints in the old days! 
that the assistant librarians’ duties were little better’ 
than those of guides to persons visiting the galleries. ' 


pleted, as far as completion is possible with a collec- 
tion which is continually receiving additions, in two 
or three years from the present time. But this is a 
comparatively modern undertaking, and most of the 
departments have been producing catalogues and 


‘ other works, some of which date back even into the 


last century. The most convincing evidence of the de- 
mand for the publications of the British Museum is 
the fact that the annual receipts from the sale of the 
productions of both museums average £1,800, although 
numerous copies are also given away to libraries and 
museums both at home and abroad. 


. THE USE OF THE MUSEUM BY THE PUBLIC. 


Let us now take in our hands the last return of the 
British Museum to Parliament, and let us form from 
the statistics there given some idea of the use made of 
the collections by the public. The total number of 
persons admitted into the museum in Bloomsbury in 
the year 1894 was 578,977, the highest number that has 
been reached during the last six years ; the total num- 
ber admitted to the Natural History Museum was 
418,572, also the highest record of six vears. The grand 
total of nearly a willion of visitors to the two museums 
is respectable ; but it must be subjected to some dis- 
count, for in the number are included not only general 
visitors, but also students in the several departments, 
many of whom are daily attendants, and of whom 
meny again must have been counted twice. It is im- 
possible, of course, to follow the movements of indi- 
viduals. Once past the doors, the visitor is lost in the 
crowd ; he may be simply a visitor who makes the 
round of the galleries and then departs ; but he may 
also be a student, who breaks his day’s work by a mid- 
day rest and refreshment outside the museum, and 
who re-enters the building to continue his studies in 
the afternoon, thus counting in the reckoning for the 
day as two persons, and the larger the number of stu- 
dents, the greater must the deductions be which have 
to be allowed from the total of numbers returned. At 
the museum in Bloomsbury the number of students 
approaches to nearly half of the total of visitors, In 
1894 there were as many as 264,864 visits of students to 
all departments ; and, of these, 202,973 were made to 
the reading room. Perhaps, then, we should make a 
deduction of 50,000 from the ostensible total of visitors 
to arrive at a more accurate calculation of the true 
number. The total of visits of students to the depart- 
ments of the Natural History Museum in 1894 was 





20,029, a number which is relatively small, and which 
| necessitates only a slight reduction for the purpose of 
| rectification of the double counts, From the figures 
| that have been quoted, it appears that the number of 
|general visitors is larger at the Natural History 
| Museum than it isat Bloomsbury. This is only to be 
|expected. The works of nature have undoubtedly 
more attractions for the uninstructed than the works 
‘of man ; and one would not wish it otherwise, particu- 
larly among dwellers in towns, where the galleries of a 
museum of natural history must, to some extent, do 
| the office of the hedgerow and the field. But, return- 
ing to the museum in Bloomsbury, the fact that so 
| large a proportion of the visitors consists of students 
is in itself a proof that the collections there are put to 
a serious use ; and if the number of persons who visit 
the galleries to view the exhibits is not as great as 
might be desired, an indication that the mere lounger 
is giving place to a more intelligent class of persons is 
to be found in the increase in the sale of guide books. 
The day has, in fact, passed away when a museum 
was regarded as a mere storehouse of curiosities, to be 
cherished by collectors and to be appreciated by 
dilettanti. The ‘“ studious and curious person ” of the 
present day is scarcely the person who was contem- 
/plated in the act of incorporation in 1758; and no 
| one knows better than the officers of a great museum 
how widespread is the spirit of inquiry and how much 
of their time bas to be given tothe man who “ wants 
to know.” 

The raison d’etre of a national museum is that it 
should be a place of education ; and its arrangement 
should have that attraction of simplicity which is the 
best proof that it is, in the true sense, scientific. With 
collections such as those in the British Museum at 
Bloomsbury it is, perhaps, difficult to engage the in- 
terest of people who come to them unprepared by 
some degree of education ; but in the thousands of 
objects that are exhibited it is certain that, with sim- 
ple and lucid descriptions on labels and in guide books, 
wome of them, at least, will quicken listless curiosity 
into intelligent inquiry in the minds of even the most 
ignorant. If even so much is attained, the British 
Museum will, in part, have justified its existence. As 
to its value in aid of higher education, every day 
brings additional proof that this is more and more ap- 
preciated in the steadily increasing number of stu- 
dents in all the departments. It would be traveling 
beyond the scope of this paper to describe or to su t 
the ways in which its usefulness as a means of educa- 
tion might beextended. The business of the officers of 
such a museum is to make its collections available ; it 
is for others to make use of them. With the future of 
the British Museum we need not here coneern our- 
selves, It is enough to know that both in Bloomsbury 
and in South Kensington there is room for its future 
expansion, and that its further development may be 
safely left in the hands of its trustees. 








THE ROMANS IN AFRICA. 


LorD BACON said that there were deserts in history, 
and this remark seems to apply specially to the mee 
western part of Africa, which, although it played such 
an important part in history at the time of the Roman 
emperors, really did not exist, historically speaking, 
for many years, and now most people know very little 
more of it than that Moroceo can be entered with 
safety only at Tangier and a few other coast cities, 
and that Algeria and Tunis submitted to French rule 
some sixty yearsago. We are told that once Tunis and 
Algeria were the center of a brisk trade, and that the 
merchants of Pisa, Genoa and Venice all had business 
connections at Constantine. The Kubyles and Arabs 
had not yet been reduced to pauperism by the Turks 
aud were able to exchange the produce of their lands 
for the wares of Europe. Later the fanatical Turk 
drove all merchants away and put an end to commerce, 
and the whole region became as inaccessible to Euro- 
peans as any part of China was at that time ; but while 
the natives of these countries were shut off from all 
legitimate commerce of their own, their pirates inter- 
fered sadly with that of other countries, until France 
put a stop to this robbery on the high seas about 1830, 
by making a foothold for herself in Algeria and Tunis, 
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Under the Roman emperors this part of Africa took a 
commercial as well an ethical stand of its own 
Italy could not produce all the grain that was needed, 
and so the emperors turned to the Italian islands and 
to Afriea ; one-third of the necessary quantity being 
supplied by Egypt and another third by other parts 
of Africa. 

When Africa was colonized by the Romans they did 


iN 


not all remain near the coast, Some passed inland 
as far as the desert, and some even into the desert, 
Roman ruins are still to be found on certain oases. 


north of the moun- 
Originally these 
but they 


Their larger cities were, however, 
tains and consequently of the desert. 
camps 


settlements were only for garrisons, 





ROMAN RUINS 


gradually grew to be great cities and several of them 
must have had 100,000 inhabitants. The three most 
important Roman settlements on the northern slope 
of the mountains were Mascula (Khenschela), Thamu- 
gadi (Timgad) and Lambaesis (Lambese, Lambessa) 
To reach the ruins of Thamugadi the traveler must 
take the railroad from Constantine to Batna, one of 
the fortified towns built by the French, of which little 
is known except that it is surrounded by cedar woods 
that are still inhabited bv lions. Thamugadi is 23 
miles farther inland, and to reach it from Batna the 
traveler takes a wagon. After driving about six and 
one-half miles, he comes to Lambaesis, About thirty 
vears ago this was one of the finest of the ruined cities, 
containing the remains of houses, temples, triumphal 
arches, theaters, aqueducts, thermae (hot baths), bar- 
racks, palaces, and, in short, everything that one 
would expect to find in a fine Roman city; but all this 
was destroyed by the conquerors, who built a great 
penitentiary and used the material which they found 
in the ruins, It seems strange that a civilized nation 
could have allowed such vandalism. However, the 
Pretorium and a few triumphal arches were left. The 
former is a fine structure built of heavy blocks of 
stone, and it now contains a collection of Roman anti- 
quities. Still, Thamugadi is the only place that gives 
one an idea of an old Roman city. It was placed at 
the crossing of six Roman roads, and, judging from its 
surroundings, it must have had from 80,000 to 100,000 
inhabitants. That is a great many when we consider 
that Thamugadi was very far from Rome, lay almost 
on the edge of the Desert of Sahara, and furthermore, 
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the large city of Lambessa was ¢lose by. The ruins of 


the old city are now guarded by an Arabian watch- 
man, who keeps a half dozen dogs with him for his 
own porsonal safety. Besides him and a few Bedouins 
who huddle in their dirty tents, there is no human 
soul within miles, The traveler is guided through 
these ruins by Arabs, and he is reminded at every step 
of Pompeii ; there he finds the same streets, with little 
shops, and baths with mosaic floors ; there is the well 
preserved foram with the sun dial chiseled in the 
stone floor, the beautiful theater with the large lobby 
and the stage; the old capitol with the great pillars ; 
there the quadrangular walls which, perhaps, inclosed 
the thermae: the great market and even the old sta- 
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IN AFRICA—A STREET 
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dium are not’wanting. In short, Thamugadi gives a 
better idea of an old Roman city than any other place 
except Pompeii. Even the ruts worn by the wagons in 
the pavements of the streets can be seen. The great 
difference between Pompeii and Thamugadi is that 
every where in the streets of the latter city are broken 
columns which, when seen from a distance, seem to in- 
dicate that this must have been a city of temples, but 
these pillars were really supports for covered walks 
that ran along in front of the houses in all of the 


streets, giving the necessary protection from the in- | 


tense heat of the African sun. Pompeii did not have 
these arcades, for they were not needed there, but in 
the modern, French portions of cities in Africa, for 
instance, Biskra and the city of Algiers, these covered 
walks have been imitated in a clumsy fashion, without 
any of the ancient art. 
city could haye been so well preserved through the 
centuries without a protective covering of earth, but 
circeuustavees have been most favorable and the van- 
dals who destroyed the city seemed to have had no 
desire to raze it entirely to the ground. 

For the accompanying engravings we are indebted 
to Der Stein der Weisen. 


THE INFLUENCE OF ATMOSPHERIC AND 
OCEANIC CURRENTS UPON TERRESTRIAL 
LATITU DES.* 

ALTHOUGH the foilowing theorem should be im- 





* Reprinted from the Astronomical Journal, No. 371, April 6 
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It seems strange that a Roman | 
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plicitly contained in the formula for the rotation of a 
spheroid carrying a fluid on its surface, 1 have no- 
where seen it explicitly stated. 

Theorem.—Let an unconstrained, rigid sphere, with 
equal moments of inertia, be in a state of free rota- 
hion : 

Let this sphere bear on its surtace a sheet or sheets 


| of continuous movable matter : 


Let this movable matter be kept in a state of steady 
motion relative to the sphere, by actions and reactions 
between it and the sphere, without the action of any 
external force : 

Let P be the pole of the axis of rotation of the sphere, 
which will also be its momental axis : 
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Let Q be the momental axis of the total motions of 
the movable matter relative to the sphere : 

Let I be the moment of inertia of the sphere, and M 
the total moment of momentum of all the movable 
matter around the axis, Q: 

Then shall the sphere take such a motion that the 
pole, P, while remaining in a fixed direction in space 
from the center of the sphere, shall move steadily re- 
latively to the matter of the sphere around the pole, 
Q. with an angular velocity, M/I. 

The application of this theorem to the case of the 
earth surrounded by its oceanic and atmospheric en- 
velopes can now readily be seen. To obtain the value 
|of M, we may roughly estimate the ratio of the mo- 
|ment of inertia of the earth to that of the ocean as 
| 2,600, and to that of the atmosphere as _ 1,000,000. 
Observations, as discussed by Chandler, and inter- 
| preted by theory, indicate an annual change in the 
pole of the earth, which would be produced by a _pri- 
mary oscillation back and forth through a length of 
ten feet, or a revolution in a circle baving a diameter 
lof five feet. The former motion would, according to 

the theorem, be the necessary result of a general 
motion of the oceans on the two sides of the earth, 
which, at the point where the motion Was 2 maximum, 
would be 2,600 times as great. Approximately this 
motion would be represented by a continuous flow of 
the central parts of the Pacific Ocean toward the pole 
lof about 150 feet per day, with a correspondingly 
larger motion of the Atlantic in the opposite direction; 
| followed by an opposite oscillation during the other 
|six months, If, as may seem very likely, there cannot 
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creat a differential flow as this through Behring | fountain was immediately obtained, but it was not 


and between the 
it will be necessary to suppose a more rapid 
isewhere, or a sufficient vortex in the currents of 
\tlantic and Pacifie Oceans. 
in these oceans are deep enough to produce the 
ved effect must be left to hydrographers to de- 


if, 
tl 
th 
revi 
obse! 
cid , 
ssing to the atmosphere, the excess of motion 
sugh one season over that of the other season, to 
from the north direetion, amounting to 4, 000 
in six months, or say twenty mules per day. 
iid also account for the observed change. Iu these 
tements respecting the required motions of the 
th and atmosphere, [ have presupposed a motion 
ound an invariable momental axis. If the motions 
» such that their momental axis moves around the 
arth in the course of a year, the required differential 
motions between the opposite seasons would be only 
half as great. 
in what precedes I have spoken of the earth as a 
phere, and considered only differential motions. The 
tual earth being a spheroid, the motion of the pole 
ilready deseribed would not be continuous. The 


‘tual effect of oceanic and atmospheric currents of a | 


rmuznent character on the terrestrial spheroid would 
be to displace the mean pole of the earth from its pole 
of figure to such a point of equilibrium that the 
motion deseribed in the theorem would be neutralized 
by an equal and opposite Eulerian motion, due to the 
ellipticity of the spheroid. The actual effect would be 


a revolution of the terrestrial pole, according to the | 
known laws of rotation, around the central point of 


equilibrium thus fixed in 427 days. Just what the dis- 
placement is can be only a mé utterof guess work ; from 
the known magnitude of the ocean currents they 
might produce a displacement ranging from ten to 


twenty feet, 


A brief statement of the character of the theoretical | 


latitude, due to these causes, may 
not be inappropriate. Since the directions of the cur- 
rents of the air and ocean through an annual 
period, we should expect a corresponding period in 
the latitude. Since, however, the amount of the 
annual change varies irregularly from year to year, 
though remaining constant in the general mean, the 
amplitude of the annual term should be subject to 
smnall variations from time to time, while preserving 
its mean value unchanged from age to age. 

On the other hand, the amplitude of the Eulerian 
motion being permanently increased or diminished by 
every meteorological change, may be expected to vary 


variations of the 


ro 


American and Asiatie conti-| what was wanted—it was a disaster. 
| terranean lake the water of which is not pure, but a 
flowing mixture of water and sand, lying under the 
weight of the terrestrial strata, whose pressure, in the 
case mentioned, was estimated to be nearly ten atmo- 


Whether the cur- | 





its amplitude in a slow and irregular manner from de- 
cade to decade. The Eulerian motion, naving a period 
of 427 days, ought to be pearly circular, unless the| 
equatorial moments of inertia of the earth differ much | 
more than we can suppose probable, The annual | 
motion may differ somewhat from a circie, and be 
some what regulir. There van be no strictly 


less 


periodic chaoges in the latitude but these two, but it 
is quite possible that owing to secular changes, or 
changes continued through several years, in the cur- 
rents of the ocean and atmosphere, corresponding 


changes of irregular long period may be found in the 
latitude, 


It will be seen that these conclusions are accordant | 
with Chandler’s results as regards the double period, | 


but do not fully agree with them in other details. 
Simon NEWCOMB. 





SUBSIDENCE 
BRUX, 


DUE TO QUICKSAND 
IN BOHEMIA. 


A 


ONE of the inconveniences accompanying the wining effect, it is necessar y to reverse the experiwent. 


industry in general, and coal mining in particular, is 
the presence of quicksand, which often produces 
serious disasters, as we shall see. But in the first place 
let us ask what is quicksand? It is pure and fine 
quartz thoroughly saturated with water and flowing 
ilmost as readily as muddy water. Quicksand is a 
physica! body of very strange character. Confined 
within certain strata of the earth, it preserves its mo- 
bility to infinity, ready to flow out through any 
natural or artificial orifice. In 1890, an artesian well 
was being bored in the city of Sechneidemibl. in Silesia, 
When all at once a reservoir of quicksand was met 


| remove it in the future. 


spheres! It is clear that when the equilibrium is sud- 


denly broken, the liquid will make its escape. 


Imagine a sub- 


This 
| indeed is what happened at Schneidemibl; a fountain 


| of liquid sand rose to a great height in expelling the 


| boring tools. 
| sand was distributed over the surface of the ground, 


| the latter subsided and became creviced over the en- 
| tire extent of the subterranean lake, in carrying along 


with it the dwellings that covered it. 


But what is curious is that as long as the mass flows 
iqui obstacle 
even 


it preserves the qualities of a liquid. If any 
whatever chances to arrest it for a moment, or 
toretard its travel, the consistence of the mass changes. 
The water becomes disengaged and the sand settles in 
forwirg a layer so resistant (even when humid) that it 
would be necessary to employ 


At the sawe time that an inundation of 


mechanical power to 





The experiments described are very decisive ; but if 
we wish to deduce therefrow an explanation of patural 
quicksand, we shall meet with numerous difficulties. 
Seeing that we are led to suppose a continuous agita- 
tion of the terrestrial crust, the immobility of which is 
nevertheless very evident, some learned men, like 
Joula Schrickenstein xnd others, are pleased to see 
therein a current of water traversing the stratum from 
one end to the other, But such an admission werely 
transforms the problem without solving it, because 
we do not know why the sand does not escape with 
the water at the places where the latter necessarily 
makes its exit from the stratum in entering subter- 
ranean canals, The difficulty of answering this last 
question further increases with the consideration that 
in this hypothesis we are forced to collect an immense 
quantity of water. The whole well considered, other 
| learned but more prudent men coufess that they do 
not know the genesis of quicksand in nature. So 
much for theory ; now let us see what disasters quick- 
sand may produce. 

The Bohemian kingdom, or rather, according to the 




































Fig. 1—PLAN OF THE CITY 


OF BRUX, SHOWING THE AREA 


OCCUPIED BY THE SUBTERRANEAN QUICKSAND. 


As for the water that is dis- | 
engaged, that flows freely over its sandy bed. 

Let us take a certain quantity of quicksand dried 
artificialiy and try to make quicksand of it again. Let 
ug put it intoa test glass and carefully pour water 
over it. The liquid will be immediately absorbed, and 

‘if the bulk of the sand, or rather its weight, has 
been taken, we shall find that it has absorbed a quan- 
tity of water in the neighborhood of thirty per cent. 
in bulk or twenty per cent. in weight. The rest re- 
mains above the stratum of sand. If now a small 
| aperture be made in the bottom of the test glass, we 
shall see the pure water flow out, the sand forming a 
nr of immovable filter. So too, upon inverting the 
| 


test glass, we shall see the sand preserve its form after 
It follows from this experi- 


the manner of a stopper. I 
To this 


| ment that we do not thus obtain quicksand. 


Let 
us therefore put some water into the test glass and 
pour sand into it ina fine stream, while at the same 


time slightly shaking the glass. We then obtain that 
quite thick but rez udily flowing ** gruel” that is called 
quicksand. In order that the mixture shall preserve 
its mobility, two conditions are necessary: (1) The 
quantity of water contained must not fall below about 
twenty-one per cent. in weight; and (2) the whole 
must be continually, although but slightly, shaken. 
As soon as the proportion is increased or the shaking 
is interrupted for a moment, the mass settles in re- 
taining about twenty per cent. of water, the surplus 





with at a depth of five hundred feet. An artesian 
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2.—CHASM ON THE LINE OF THE 





of which, if there is any, rises to the top. 





RAILWAY THAT PASSES THROUGH BRUX. | 





hmeable to water). 


|city, near the railway station. 


national idiom, the Tehek kingdow, is the diamond of 
the crown of the Hapsburgs, who govern the empire 
of Austria. The mining industry, as well as agricul- 
ture and manufactures of all kinds, flourish there. 
The principal products of the mining industry are coal, 
liguite (brown coal), iron, lead and silver. It is the 
lignite region especially that now interests us to the 
highest degree. It extends along the almost rectilinear 
north west frontier of the kingdom. The city of Carls- 
bad marks its western as well as its eastern extremity. 
The principal centers of the exploitation are the cities 
of Komotan, Brux, Dux and Teplitz. We find here 
tertiary lignite, the strata of which form either in- 
clined planes or basins. It lies between thick strata 
of schistose clay that is here called ‘‘leteen” (imper- 
Such impermeability presents many 
advantages for the extraction of the lignite, seeing 
that it preserves the corridors from the infiltration of 
water ; but, as an offset, this same quality gives rise 
to subterranean basins of quicksand, which often being 
situated above the corridors, may be likened to the 
sword of Damocles. They are especially the parts of 
the wines that have already been exploited, whence 
the lignite has been extracted, and the subterranean 
cavities of which have veen deprived (as is customary) 
of their wooden props. The ceiling of such cavities 
finally gives way to the pressure of the upper strata, 
aud crevices are formed that may open a passage for 
the quicksand contained in a contiguous basin. This 
is precisely what occurred at Brux last year. 

On the 19th of July, 1895, at 10 o’clock at night, the 
gus suddenly went out in the southern part of the 
The ground soon be- 


This 


gan to settle, carrving the houses along with it, 





3.—HOUSE DESTROYED BY THE 
JATASTROPHE. 
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motion of the ground lasted until 10 o’elock of the fol- 
lowing morning. There was a true apocalyptie night: 
tempest, shower, storm, darkness (due to the absence 
of was), and flashes of lightning that revealed terrible 
scenes, such as families running half naked through 
their houses and falling on their side, and people 
frightened by the panic fleeing from peril without 
knowing where safety was, no longer recognizing 
the distorted streets, and blinded by rain, darkness 
and lightning, falling into muddy erevices. Many a 
fortune and many a person’s health was ruined that 
night. The aspect that 
next day was appalling. An idea may be obtained 
from the reproductions of the photographs shown in 
Figs. 2 and 3. 

At present let us look at the plan of the quarter (Pig. 

1). The subsidence of the ground began at the east 
and proceeded toward the west, thus accompanying 
the motion of the sand, of which more than three mil- 
lion cubic feet flowed into the exploitation galleries of 
lignite, which are indicated by dotted lines upon the 
yan, and the nearest point of which (in a horizontal 
ine) is six hundred teet distant from the principal 
crevice, that is to say, from the point B. The line AB 
represents the form of the reservoir of quicksand, 
which was unknown till then and which was studied | 
after the catastrophe. The curve near B, forming the 
neck, AB, is apparently due to the subterranean foot 
of the phonolith mountain situated to the southwest 
of the city and called the Sehlossberg. At the center | 
of the reservoir, in the region be, the stratum of quick- 
sand is sixty-two feet in thickness, while along the line 
AB its thickness measures about three feet only. This | 
stratum has a pronounced dip from the east (where it | 
is half a score of feet beneath the surface) toward the | 
west, where it descends to a depth of one hundred and 
thirty feet, 

It may be asked how the sand contained in the sub- 
terranean reservoir situated beneath the city was able 
at a given moment to make a way for itself toward the} 
mining corridors that had existed for wany years. 
This is a question so wuch the more interesting in that 
it had not been possible to detect the presence of the 
quicksand within the limited zone ; at least it had not 
been met with in a boring that had been made a few 
yeers before in the neighborhood of the locality 
marked B. The question remains an open one, al- 
though a judicial investigation has been made. Thus 
the very place where the sand made its entrance into 
the mine remains undetermined, and this fact gives 
rise to unpleasant rumors among the population. But 
it is proper to say that the company that owns the 
mines in question compensated the majority of the 
owners of the houses that were destroyed immediately 
after the catastrophe.—K. De Engelmeyer, in La Na- 
ture. 





AMERICAN COAL PRODUCTION.* 


[Hk rapid success of new American coal combina- 
tions, to which we recently directed notice, taken | 
with the fact that the construction of a new railway, 
toward the cost of which Mr. Andrew Carnegie has 
contributed $2,500,000 (or about half a million of Eng- 
lish money) out of the $3,000,000 required, from the 
lake iron region to the Pittsburg manufacturing dis- 
trict, has been decided upon are interesting circeum- 
stances. American estimates, indeed, attribute to the 
United States the ownership of 60 per cent. of the coal 
area of the world, but such a sweeping assertion we 
should be much inclined to doubt, though at the same 
time, America is a great country, aud it possesses coal- 
bearing strata thirty times as extensive as our own. 
The production of America is now about equal to ours, 
but there is this difference—that Great Britain exports 
a sixth of her output, whereas the American republic 
consumes all its product. According to American | 
statistics, there are in the United States at least ten 
separate coal fields, belonging to the true coal measures 
or ecarboniferous group, a series of strata sometimes 
amounting in aggregate thickness to from 2,000 to 
3,000 feet. The principal of these fields is that known 
as the Appalachian, which stretches from the north- 
eastern part of Peunsylvania over nearly all the States 
west of the Alleghany ridge, and embraces the eastern 
wortion of Ohio, parts of Maryland, West Virginia, | 
Kentucky, Tennessee, the northwest corner of Geor- 
gia, and extending into Alabama as far as Tuscaloosa, 
The total areaof this field is estimated at 700,000square 
miles. A second great basin, known as the triassic 
field, covers about 5,000 square miles, and extends 
through Virginia and North Carolina; a third field in- 
cludes the larger part of Ilinois, most of Indiana, and 
a portion of Keotucky, and has an estimated area of 
50,000 square miles. This coal is bituminous, and is 
largely charged with oil. The anthracitie district of 
Peunsylvania formsa fourth coal field, and extends over 
portions of eight counties of that State. A fifth field is 
made up of a small tract of graphitic antbracite—the 
only one in the country—lying in the Rhode Island por- 
tion of the State. The southern portion of Michigan 
constitutes a sixth coal basin, with an area of about 
18,500 square miles, Another large coal field—which 
may be classed as the seventh—is known as the Missouri 
field, extending from lowa through Missouri, Eastern 
Nebraska, Kansas, Arkansas, and parts of the Indian 
Territory and Texas. This famous coal field, which is 
of the bituminous order, covers 47,138 square miles. 
About 26,000 square miles of this field lie within the | 
State of Missouri. The mines are usually easily work- 
ed, and require no deep shafts or expensive machinery | 
for hoisting or drainage. The coal area covers con- | 
siderably more than one-half of the States, and active | 
and systematic mining has opened the beds in more} 
than a thousand places along the railroads and near} 
the towns, The eighth field begins in British Amer- 
ica, near the Saskatchewan River, and passes south- 


ward through Western Dakota, Northeastern Mon- | 
tana, Eastern Wyoming, Western Nebraska. and 


Kansas, through Colorado, east of the Rocky Moun- 
tains, Northeastern New Mexico, and Central and 
Western Texas. It covers an area of about 40,000 square 
miles. The produce of this field is a lignite of the 
cretaceous order, assuming at some points the charac- 
teristics of cannel coal, but it is only of moderate qual- 
ity. The extent of the ninth coal field is not less than | 
50,000 square miles, beginning in British America and | 
passing through Western Montana and Idaho, through 


| 


* From the Colliery Guardian, of London. i 


the quarter exhibited the | 


;(or 
and an annual output of 24,000,000 tons, is a crescent | 
trough, 50 miles by 6 in area, with thirty coal basins. 


|to pick out the slate; 


|ghanies, covering 12,245 square miles with thin, flat 


|than any other region of equal size in the world. In 


Western Wyoming and Utah, Western Colorado, and 
New Mexico, Arizona, Texas and Mexico. This re- 


10,000,000 tons a year, along the Ohio, Monongahela 
and Youghiogheny rivers. According to the divisions 


markable field presents many strange features, being a|of the State authorities, the Pennsylvanian bitumin- 


lignite of the tertiary period, found at the north only 
in the miocene, but in Texas chiefly in the eocene 
strata, In Western Colorado, Utab, and New Mexico, 
voleanic action has changed it into an anthracite coal 
resembling that of Pennsylvania, while in parts of 
Utah it has been changed by a less intense volcanic 
heat into a semi-bituminous coal. The tenth coal 
field comprises in reality two fields, which interlock— 
the one lignites of the tertiary, which passes through 
Eastern Washington and Oregon, and in California 
appear on both sides of the coast range; the other 
coming from Alaska, through British Columbia, and 


|sending out a branch to Queen Charlotte Islands, 


through Vancouver Island and the Straits of San Juan 


|de Fuea, along the coast of Puget Sound, and of 
| Washington, and Oregon, growing constantly poorer 


and more charged with sulphur, until in California it 
interlaces with the tertiary lignite. The area of this 
field is nearly 60,000 square miles. All these coal fields 
taken together comprise not much less thau 850,000 
square miles. 

It is, however, one thing to have abundance of 
mineral treasure and quite another to be able to work 
and sell this treasure at a profit. This last fact is com- 
ing home to the American colliery proprietors just now 
in an unmistakable manner. The latest reports from 
the Pennsylvania and the other leading coal fields of 
America show that on the whole the position in Amer- 
ica is no better thau it is in England, the complaint 
everywhere being that coal is overproduced, and that 
the prices are low. Advices from Pittsburg state that 
the railroad coal trade in connection with the lake 
shipping business continues to be very quiet. Oper- 
ators suy that the railroads have to reduce the freight 
rates to the lake, so as to enable them to compete with 


‘Tilinois coal, which is put on the Northwestern mark- 


ets $2 cheaper than Pittsburg coal. As a consequence, 
there are but a few railroad miners who are makipg 
full time at present. Pittsburg trade is quiet, $1.20 
to $1.25 per ton f. o. b. Pittsburg. As in England, a 
much better relative business is being done in coke 
than in coal, and in the Connellsville region there are 
understood to be at the present time 11,654 coke ovens 
in blast; but even in this department prices are very 
low, furnace coke being quoted at 8s. and foundry 5s. 
31. f.o. bo at ovens. The production of the region has, 
however, gone back since the early portion of the year, 
the chief month’s output so far being in February, 
when it was 617,812 tons. It is expected, however, 
that the production will soon get up once again to 
this figure or beyond it, in consequence of the augmen- 
tation, which is now beginning to reassert itself, of the 
make of pig iron. From Philadelphia comes the an- 
nouncement that anthracite coal companies are agree- 
ing better than for years past, and that production is 
fortunately being kept nearer to normal requirements 
than last year. One way in which American coal 
prices are forced down is shown by the fact that a new 
brand of coal has lately been introduced into the Cin- 
cinnati market. It is known as the Bushy Mountain 
coal, and comes from the mountains of Tennessee, 
is mined with convict labor. 

Should the existing improvement in pig iron pro- 
duction be continued, the Penne vranian mineral own- 
ers are expecting to reap for the remainder of the 
present year considerably more benefit than they have 
done so far during 1896, and in this connection it is 
interesting to know that latest accounts put the num- 
ber of American furnaces blowing at 197, of which 15 
are on charcoal. 42 on anthracite and coke, and 140 on 
bituminous, As a region for supplying fuel alike for 


furnaces, for iron and steel works, and for general | 


manufacturing purposes, Pennsylvania has no equal, 
and is one of the first districts to feel the effect of a 
general trade revival, producing, as it does, about one- 
half of the entire yield of the country—about 50,000,- 
000 tons of anthracite and 40.000,000 tons of bituminous 
coal. From 7,000,000 to 8,000,000 tons of anthracite are 
shipped from the Pennsylvania mines. The northern 

vy oming and Lackawanna) field, with 150 collieries, 


The middle (or Lehigh and Mahanoy) field, with 125 
collieries and an output of 14,000,000 tons, includes the 


Lehigh and Beaver Meadow plateaus, nearly 2,000 feet | 


high, with steep railways descending to the Delaware 
Valley. The Southern Pennsylvanian coalfield has 40 
collieries, with an output of 4,000,000 tons, and occu- 
pies the region between the Lehigh and Susquehanna, 
included between mountain ranges, and traversed by 
the Schuylkilland Swatararivers. Theexcellent Lykens 
Valley coal comes from this region. Penusylvania’s 


|anthracite coal mines are divided into seven districts— 


Seranton, producing 8,500,000 tons a year; Pittston, 
5,000,000; Wilkesbarre, 7,500,000; Hazelton, 4,000,000; 
Shenandoah, 5,400,000; Ashland, 4,700,000; and Potts- 


| ville, 2,300,000. The methods adopted are as follows: 


The minecars are run to the tops of big buildings called 


| ** breakers,” 100 feet high, and fitted with toothed roll- 


ers, by which the coal is broken up. The various sizes 
are separated by bolting screens; boys are employed 
and the assorted coal is shot 
into railway trucks by means of shoots. Although 
there are not perhaps the same dangers attending 


|coal getting under these conditions as prevail in coal 


mining in England, there are other risks, and many 
accidents occur in the course of a year. The difference 
in the methods adopted in the two countries depends, 
however, to a considerable extent upon the fact that 
in Great Britain the coal has generally to be taken 
from a continually increasing depth, whereas in Penn- 
sylvania it lies much nearer to the surface. As to the 
bituminous coal fields of Pennsylvania, these run in 
six parallel valleys, west of the declivity of the Alle- 


beds, Which have been estimated to contain 33,500,000.- 
000 tons. A third of this isin the Pittsburg bed, which | 
has a greater productive capacity and value in coal 


the mining and coking enterprises carried on in this 
district a capital of about £18,000,000 is invested, of 
which about £4,000,000 is the capitalization of the rail- 
way mines, about the same amount in the river coal 
trade, and about £10,000,000 in the coking industry, 
and the mines connected therewith. There are over 
200 collieries in the Pittsburg district, yielding some 


ous coal field constitutes eight distinet districts: 
Monongahela City, producing 1,500,000 tons per an- 
pum; Irwin, 5,400,000; Mercer, 2,100,000: Towanda, 
4,200,000; Connellsville. 4,600.000; Johnstown, 3.300,- 
000; Idlewood, 4,000,000; and Phillipsburg, 4,800,008, 
The coal production of Pennsylvania has more than 
doubled within the last fifteen years,and now represents 
the enormous total output of about 90,000,000 tons per 
annum. Considerations of space forbid our further 
pursuing this fascinating subject, and we are therefore 
reluctantly compelled to leave, at any rate for the 
present, any reference to the other coal producing 
centers of the States, and must content ourselves with 
expressing a hope that the revival for which our col- 
leagues of the transatlantic coal trade are looking in 
the autumn may be such as to fully satisfy their expec- 
tations, for, as we have frequently remarked in these 
columns, trade improvement across the Atlantic bene- 
fits many departments of British trade to a greater 
extent than is generally supposed. 


SCIENCE AND ENGINEERING.* 
By THOMAS CURTIS CLARKE, President Am. Soe. C. E. 


THE subject of this address is ‘‘ Science and Engi- 
neering,” showing the necessary relations between 
them, which are becoming closer and closer every day, 
as engineering extends over wider and wider fields of 
action, 

Science is the discovery and classification of the laws 
of nature. 

Engineering, in its broadest sense, is the practical 
application of such discovered laws. 

In ancient times, knowledge was the treasured secret 
of a caste. In our day all can acquire it, and every- 
body stands on an equal footing. 

The education of the engineer is now becoming as 
broad as that of any of the other professions, Engi- 
| neering has become a profession, but it is the latest of 

the professions. A brief description of the evolution 
| of engineering will show why it is so. 
| The word ‘‘evolution” simply means “‘ growth,” and 
| there are but few now left who cling to the idea that 
| God created his universe as we see it now. We believe 
| that the world and all that is in it grew from the 
simplest forms, just as a tree grows from its seed, and 
the most highly organized animal from a germ cell. 
We see that in all cases this growth is from the simple 
| to the complex, from a state where the parts are few 
‘and like each other to a state where the parts are 
|many and unlike each other, yet ail working for a 
common end. 
Not only the universe, this planet, and all its ani- 
mate and inanimate things, but also all social institu- 
tions and professions, and civilization itself, develop 
|under this same law of evolution or growth from the 
simple to the complex. 

Herbert Spencer, the great master of this great sub- 
|ject, has shown that our present professions, law, 








kt | medicine, architecture and engineering, have all de- 


| veloped from the clerical profession. A little reflection 

will show that this must be so. A profession requires 
special education and instruction on the part of its 
professors. In early times there was but one educated 
class—the clergy—and they were the only ones who 
knew enough to be lawyers, doctors, architects and 
engineers. 

It is easy to see the connection of law and religion, 
as law was originally based on equity, and equity and 
morality form part of religious duty. Disease, in 
ancient times, was thought to be either an affliction 
sent by God or possession by the devil; hence the 
clergy were the proper medical men. 

An art requiring so much technical skill as architec- 
| ture was originally practiced by the clergy, as temples, 
|churehes and monumental structures naturally fell 
| under their supervision. The great cathedrals of the 
middle ages were built by the higher clergy of those 
|days, among whom William of Wykeham and Abbot 
Suger are deservedly famous. 

A curious survival of this is found among architects 
/even now, who call everybody but themselves “lay- 
men. 

The earliest engineers of whom we have any record 
| were the priests of Egypt, whose wonderful works in 
| masonry are surpassed by no masonry works of our 
| days; and the only way in which we can show our 
| superiority is by our greater skill in the use of metals. 

Civil engineering did not become separated from the 
clerical profession until in much latertimes. We know 
this from the Latin word ** pontifex,” which means a 
bridge builder and also a priest, and from which the 
| words “pontiff” and ‘‘ pontifical” are derived. The 

Pope of Rome is still styled Pontifex Maximus, Su- 
| preme Pontiff, or chief bridge builder, whichever you 
| please. 
| The building of a bridge was considered such a re- 
markable feat that the name pontifex became the 
highest clerical title. 

Men of inventive talent, not clergymen, displayed 
much skill in inventing and operating engines of war; 
hence the name engineer. Civil engineer was a later 
title, and thus indicates a later development. 

Civil engineering is the youngest of the professions, 
and the reason of its late evolution is this, if engineering 
be the application of Nature’s laws, there could be no 
engineering profession until these laws were discovered. 
These discoveries did not come until late in the world’s 
history. It was not until the human mind had become 
impressed with the constancy of the order of Nature, 
and that chance had no place in it, that the reign of 
law began, and men then strove to discover what were 
those necessary sequences of cause and effect that we 
call the laws of Nature. 

The progress of science was much retarded by the 
conservative spirit. The works of Copernicus were 
suppressed. Galileo was imprisoned, and Bruno was 
burned. Even Newton's splendid discovery of the laws 
of gravitation was not accepted by those pious persons 
who feared lest it might detract from the majesty of 
the Almighty to assume that he worked by law and not 
by caprice. 

Fortunately the world had grown wiser in Franklin’s 











* Address at the annual convention at San Francisco, Cal., June 3, 
806. 




























































































































A OAR st 


ee ea 















P| 
i 


ate 


POs 











Jury 4, 1896. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1070. 





17101 - 











day, and readily believed that the tremendous flash of 
liz ting could be imitated by rubbing a glass bottle 
with a silk handkerchief or be drawn from the clouds 
by boy’s kite. 

“\en’s minds beeame open to receive knowledge. A 
eoumwon proverb says, ‘* One thing leads to another.” 
Henee it is that science in this century, freed from the 
stizina of impiety, and using instruments of the most 
warvelous precision, has been able to make so many 
new diseoveries, 

some of those which have been made, even in my 
day, are as follows : 

‘he evolation of life has been shown by Darwin in 
! loctrines of variation and the survival of the 
ittest. 
he modern geology, which we owe to Lyell, teaches 
us that this globe came to its present condition by the 
operation of natural laws still in force, and not by a 
serics of catastrophes. Its vast antiquity, even since 
the .ppearance of man, has also been demonstrated. 


The researches of Helmholtz, Joule and Faraday | 


bave shown the identity of light, heat, electrical and 
chemieal action as transformations of energy, which 
has led to what is probably the most comprehensive 
scientific diseovery of this century, the conservation or 
idestruetibility of energy, binding into one law all 
dynamie action. This shows that power cannot be 
created, but only transformed, and proves the utter 
absurdity of Keely motors and of perpetual motion. 


Kirehhoff and Bunsen have given us the spectro- | 


scope, which with equal certainty detects the infinite- 
simal part of a grain of some substance in the flame of 


» lamp and also shows the presence of our familiar | 


gases in the light of a star so far away that the ray 
which pow reaches us started on its way betore the be- 
vinning of Egyptian civilization. The speetram ana- 
ivsis has created the new astronomy, proving the uni- 
formity of matter, and extending the reign of law all 
over the visible universe, of which we are but a mere 
speck, 

Such are some of the later discoveries of pure science. 
Equally wonderful are the discoveries in those 
branches of science which can be applied to the use of 
man, and in whose application the engineer takes no 
mean part. 

We have now the new chemistry, which is synthetic 
as well asanalytic. In other words, it not only inves- 
tigates the composition of bodies, but has learned how 


to create them by its own processes, such as the inven- | 


tion of aniline dyes, oleomargarine and the economic 
production of aluminum. 

It has revolutionized nearly every art and manufac- 
ture. The engineer Bessemer, in the art of metallurgy, 
has given us the modern steel, which has done as much 
to lessen the cost of transportation as the invention of 
the locomotive itself. 

Another very important late discovery in medico- 
biological science is that of the presence of those in- 


finitesimal beings called microbes. which, although so} 


small, exercise such a great influence upon human life 
and health. 

Here the labors of the engineer have come into play 
and have shown us how to purify water by sand filtra- 
tion. The experiments of the engineers of the Massa- 
chusetts State Board of Health have shown us that 
sewage, being destitute of oxygen, must be applied to 
filter beds slowly and intermittently from above, so 
that air can follow it down and aerate the purifying 
microbes, and keep them alive to do their work. By 
tls means the worst water can be made chemically 
pure. 

By far the most striking application of science in 
this century has been in electricity. 
have given us the telegraph; Bell, the telephone; Edi- 
son, the incandescent lamp; Tesla, the alternating cur- 
rent, and McFarlan Moore hopes soon to give us arti- 
ficial dayligit from glass tubes, in which are no loops 
10r carbons, but only repeated interruptions of an 
electric current in abigh vacuum. It has also given us 
the separation of metals from their solutions, and the 


economic transmission of energy, which has recreated | 


our street railways, machine shops and manufactories, 
and may soon supersede steam locomotives, where fre- 
quent stops are necessary. 

Its new discoveries come so fast that one can hardly 
write them down. Even while preparing this address 
a great discovery is announced. It has been the dream 
of investigators to find some means of producing elec- 
trical energy from coal without combustion. We now 
hear of a very simple process by which over 80 per cent. 
of the potential energy of carbon can be converted 
into electrical energy by causing the oxygen of the 


Morse and Henry | 


Experience in the last great wars has shown that 
that nation which has made the greatest advances in 
engineering is the most formidable in war. It has 
been well pointed out by the president of the British 
Institution of Civil Engineers that all improvewents 
in modern instruments of both attack and defense are 
the work of engineers. High power guns and armor 
plates, repeating rifles and torpedoes were invented by 
engineers 

Engineers are now developing and improving a very 
old invention, the submarine boat. Modern discove- 


make it practicable. 

It can now carry its motive power for use in action 
in storage batteries. Improvements in handling com- 
pressed air make breathing possible. Electric wires 
ean control the discharge of high explosives. i 
direction can be controlled, it will revolutionize naval 
| warfare. 
| The battle ship will have to be designed anew so as 
| to carry several of these submarine boats on her deck, 
| They are torpedoes with men inside of them able to 
direct them intelligently and evade any nets or other 
| protection that the battle ship may have, 

For harbor defense a larger class can be used. 

Before the close of this century we may see another 
new branch of engineering. Through the labors of 
engineers man has extended his dominion over both 
}sea and land. Through the labors of engineers he 
may soon extend his dominion over the air, and avia- 





tion engineers ay be as numerous as mining engi- 
| neers now are. 
| Such are some of the later discoveries of science. 
| Each new discovery leads to still another, and what 
we know nowisas nothing to what we will know in 
coming years. 

All the great discoveries of science have been made 
by the application of what is 
method of investigation. This is as necessary to the 
engineer as it is to the investigator of pure sciepvce, 

Unless he is equipped with it and understands its 
use, he will always occupy a subordinate rank, instead 
of taking his true place as a master of creative science, 
which I shall show that engineering really is. 

Scientific method cousists of observation, deduction 
and experiment. 

It has been well said that a healthful skepticism is 
ithe parent of observation. Men are naturally lazy, 
and it is easier to take things for granted than to 
|observe and find out for one’s self. 

In deduction, we must beware of hasty conclusions, 


one thing is caused by another because it comes after 
it. Unscientific persons think that changes of 
|weather are caused by the moon, and bimetallic 
philosophers imayine that the kind of coinuge with 
which they buy or sell things affects their value. 

| On the other hand we must not be deceived into 
with 


thinking that one thing has no connection 
|another because we do not see that connection. 
There was a common proverb in England that 


a dangerous quicksand near the mouth of the Thames 
that has swallowed many vessels. Common people 
believed this. The wise called ita vulgar superstition, 
or possibly a coincidence. Lately a scientific observer 
examined the archives of Tenterden Church, and 
found there documents showing tbat a fund, whose 
revenues had been applied toward maintaining a dike 
shutting off a certain arm of the sea, had been di- 
verted by the Abbot of Tenterden to build a steeple 
for hischureh. The dike being neglected for want of 
money, the sea burst in and caused the Goodwin 
Sands. So, the vulgar proverb was right after all. 
| This illustration shows how necessary it is not to 
draw hasty conclusions, but to sift the facts after col- 
|leeting them, rejecting those that have no bearing, 
jand taking great care not to overlook or reject those 
| that are of importance. 

In forming a theory to account for the phenome- 
non, one must be very patient and get all the facts 
first, and not form the theory first and then try and 
|find facts to fit it. This is the pit which scientific 
men too often dig for themselves and fall into. 

The first step, after forming the theory, is to test its 
| truth by renewed observation and by carefal experi- 
}ment, which Huxley calls an artificial observation of 

facts. The art of experimenting is not to be learned 
in a day, but should form the apprenticeship of the 
| engineer. 
| Whena man, having formed a plausible theory, and 
jhaving found it corroborated by experiment, sud- 


ries have furnished it with aids which appear to at last | 


If its} 


called the scientific | 


We wust be careful not to be deceived into thinking | 


Tenterden Steeple was the cause of Goodwin Sands, | 


| influx of young men, trained and cultured in all these 

things. These schools rank as bigh, and some think 
even higher, than the older schools of law and medi- 
cine, 

It inust be clear that the value of the training and in- 

|struction which these schools give depends greatly 
| upon the ebaracter of their professors. We sometimes 
| hear sneering remarks upon the engineering of pro- 
fessors, when some of them have attempted to de- 
sign and execute works for which their experience 
|} had not qualified them. Clearly, this is the fault of 
the individual and not that of the class, who are a 
most able, competent, learned and painstaking set of 
}men. We should look upon them with the highest 
respect, and aid in every way in helping them to 
keep in touch with the profession, by sending them 
copies of our latest plans, specifications and photo- 
| graphs of executed works. We should not be afraid, 
also, to tell them of our mistakes (for the best of us 
are but wortals), and aid in filling that vast and use- 
ful volume which should contain what we do not know 
|}about engineering. 

Looking at the great numbers of young men who 
are yearly graduating from the technical schools and 
entering the ranks of our profession, the fear has 
sometimes been expressed lest there may not be room 
for all. 

Let us look at the great number of divisions into 
which engineering, following the general law of evolu- 
tion, has become, and is still becoming, specialized, and 
| see if there is not yet ample room. 
| Civil engineering is divided into structural, mechani- 
| eal, electrical, metallurgical, hydraulic, mining, agri- 
| cultural, chemical, sanitary, municipal, highway and 
railway engineering. These classes are again sub- 
divided ; as hydraulic engineering into canal, barbor, 
water supply, power, storage, and irrigation engineer- 
ing. Railway engineering is divided into bridge, 
| foundation, track, signaling, locomotive and car en- 

gineering. 
| Such specializations come constantly to meet new 

wants. Thus, we now see developing a special class of 
| engineers created by the great value of land in cities, 
calling for very high buildings, and requiring experts 
to design their metallic frames and their foundations, 
made complex by their limited spaces, and the ne- 
cessity of avoiding encroachment on others, 
| The general principles of engineering govern all 
these special applications, and may best be described 
jin the words of Bacon: “ Nature can be controlled 
only by obeying her laws.” 

Some persons confuse civil engineering with strue- 
tural engineering. We read in the prospectus of one 
of our technical schools that courses are given in me- 
|chaniecal, mining, electrical and civil engineering. 
| What is meant is structural engineering, or the art of 
| constructing earthworks, piers, walls, dams, bridges, 
| roofs, viaducts, ete. 
| The term civil engineering has a much broader mean- 
ing, and comprebends all engineering except military 
and naval. It includes all useful works of sufficient 
magnitude and intricacy to require scientific method, 
knowledge and skill in their construction. The civil 
engineer’s true position is similar to that of the archi- 
tect, who commands the services of many different 
professions and handicrafts. Mechanical and electrical 
engineers and many others aid him in their several 
lines, but from him comes the comprebensive design, 
and he alone is the director-general of the works. 

Such is the position claimed for civil engineers in 
Britain and on the Continent of Europe. The mem- 
bers of our society should claim it here, and not only 
claim it, but show that they are capable of filling it. 
There is but one way in which they can do this, and 
that is by showing themselves wasters of scientific 
method and kuowledge, 

In no other way can the vast interests committed to 
their charge be safely protected. If the engineer has 
it, and knows how to use it, we shall hear no more of 
bridges breaking down, dams being washed away, 
foundations settling, or guessing at the cost of ship 
canals, those scandals of the profession. 

The war between theory and practice has nearly 
come toanend. We now recognize that either with- 
out the other is not of much value. The practical man 
is one who has had experience in his own special line, 
and within his narrow limits he is not likely to make 
| mistakes. 

The theoretical man without experience is a dan- 
| gerous guide. Hence we wisely treat the young man, 
| trained only in the schools, as an apprentice, and make 

him follow instructions until he gets experience. 





air to combine with carbonaceous material, through | denly runs against some obstinate beast of a fact that! When he bas got it, he rises very fast, and soon be- 


an intervening electrolyte, preferably melted caustic 


}upsets it altogether, what shall he do? Shall he 


comes a master, and in the race of life passes the “ rule 


soda, according to Prof. Cross, of the Massachusetts | abandon the theory, ignore the fact, or goon patiently | of thumb ” man. 


Institute of Technology.* 


looking for newer facts ? This is the test which shows 


| This is the report which we get from the officers of 


Assuming that this is true, we may say positively | whether he is imbued with the true scientific method | railways and manufacturing corporations, and from 


that this discovery will not be of value until the engi- 


neer has put it into such practical shape that it will be | 
It may take the place of | when he describes Don Quixote breaking his helmet | 


commercially successful, 
chemical batteries, but that it cau supersede the steam 
boiler, where great power has to be produced, seems 
doubtful, 

The steam boiler has never had a fair chance until 
lately. Fuel was crammed under it by ignorant stok- 
ers, aud the combustion was imperfect for want of oxy- 
ren. 
of mechanical stoking, which develops much more 
energy from a pound of coal. 

lo return from this digression, we may say that 
electrical discovery has created a new branch of our 
profession. 

he discovery of the X rays is but in its infancy. It 
can show our bones, but has not been able to pene- 
trate a steel eye bar and show the bridge engineer any 
hidden defects, It seems probable that its application 
to incandescent lighting is near at hand. The engi- 
heers are working at this problem. 

Little time is left to speak of military engineers, who 
are well represented in our society. By them the laws 
of Nature are applied for the Gefense of mankind, 

vithout which the arts of peace would avail but little. 








Sodium hydrate is melted in an iron pot and a carbon cylinder is im- 
ersed in the molten material. Air in fine jets is blown through the hy- 
rate, The oxygen from the electrolyte combines with the carbon and an 

ctrical current results from the direct oxidation of the carbon, without 
'y Inaterial accompanying generation of heat. The supply of air constantly 
“cenerates the hydrate by supplying fresh oxygen to replace that which has 
tered into combination with the carbon. 


}or not, 
Cervantes showed great knowledge of human nature 


| by a blow of his sword, and then patching it up 
| again. The don raises his sword to strike it again, 
| pauses, drops his sword, and finally concludes that 
| the helmet is strong enough after all. 

True science begins with the use of mathematics 
and the invention of instruments of precision. As- 


the telescope. and engireering with the invention of 
some kind of leveling instrument. 

A science becomes complete when its predictions 
can be verified. 


lin’s prediction that his lightning rod would protect 
from the electric flash was found to be true. 

Engineering becane a science when the first stone 
arch carried its load in safety. 

How shall our profession be instructed in the scien- 
tific method? In past times every oné had to find 
out for himself as best he could. 

Fortunately we have now an abundance of tech- 
nical schools, in which those intending to be engi- 
neers can be trained both mentally and physically in 
the very things that they ought to know. They can 
be trained in mathematics and the physical sciences ; 
while in chemical, physical and electrical laboratories 
they can be taught the essential arts of experiment- 
ing. They learn the use of delicate instruments, and 
the art of drawing. 

Already has been felt in our profession the great 








Electricity became a complete science when Frank- | 


chief engineers, all uniting in preferring the trained 
man, 

The progress of civil engineers in the future will be 
far greater than it has been in the past. Civil engi- 
neers will take a much higher rank in public estima- 
| tion than they have done, and greater emoluments will 
| follow. 
| Engineering is the great creative science. It has 
created a new nature governed by Nature’s laws, but 


The scientific engineer has now applied a system | tronomy began to be a science with the invention of | one which would soon disappear without the support 


|of the engineer. Just as art creates new bodies of 
|men and women, fairer than those of Nature, and 
| literature creates new characters, as alive and real as 
| the people we meet in the street, so does engineering 
create its new worid. 
| The locomotive is a draught horse, excelling in 
| power, speed and endurance a thousand of Nature’s 
| build. 
| The bieyele is a faster saddle horse, eating nothing 
| but a little oil, and asking only to be kept clean, and 
| that its cireular hoof shall be cured of punctures, 
| The aviation machine, if we get it, will be an im- 
| proved bird ; the ocean steamer is a fish set at work 
The idle river rolls ov for thousands of years. The 
|}engineer harnesses it with his turbines and makes it 
| work, either on its banks or at a distance through 
dynamos and wires. 
| These very electric wires by which we transport 
|} sound and energy are nothing but ap extended system 
of nerves, 
Great deserts lie uninhabited. The engineer builds 
his irrigating dams and canals, and the desert blos- 
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and grain, 


earth have been almost stopped by the sanitary en- 
gineer. The engineer has even shrunk up the world 
itself with his railways and telegraphs. Magellan 
took over a thousand: days to go around the world ; 
when the Siberian railway is completed it can be 
traversed in less than fifty. 

Shakespeare, with his wonderful prevision, makes 
Puck say that he will put a girdle round abont the 
earth in forty minutes. This was nearly accomplished 
at the electrical exhibition in New York on May 16, 
when telegrams were sent 
back, a distance of 27,500 miles, in 4749 minutes, 

I have thus attempted 
engineer from the early days when he knew but little 
(but what he did know he knew well) down to the end 
of this nineteenth century, whose wonderful achieve 
ments in all branches of science have made it abso- 
lutely necessary that the engineer should be as thor 
oughly equipped with scientific method and training 
as are those who have made these discoveries 

Standing, as | do, near the close of my professional 
career, [| address not only to the members of this 
society, but to all engineers wherever they may be, 
this solemn warning—you cannot afford to be ig- 
norant! 


When seience —the accurate knowledge of what 
others have done—and experience—the knowledge of 
what we ourselves have done—are united in the same 
person, then we may truly say that we have seen the 
evolution of engineering from a craft toa profession, 


WEGENER’S POWDERED FUEL BOILER 
FURNACE AND APPARATUS. 


THE accompanying engravings illustrate a new form 
of apparatus designed by Herr Wegener for burning 
finely pulverized coal, and burning it in such a wav 
that the quantity is automatically varied with the 
quantity of air admitted for supporting combustion. 
The apparatus has been in use some time on the Con- 
tinent, and is now in use in the works of Messrs. 
Bryan Donkin & Co., where it has been shown in 
Operation, 

Our engravings show the apparatus in detail as ap- 
plicable to any boiler, and it may be desermbed with 
reference to its operation. 

The small sacks of powdered coal, weighing about 
6 ewt., are put into a conical hopper, A. The pow 
dered coal gradually falls out of the sacks as required 
into the hopper, and then on toasieve, B, about 5'¢ in. 
diameter, with small openings into it—see also Fig. 3. 
The powdered eoal would not continue to pass througn 
this sieve with certainty without continual tapping, 
and this is done in the following way: 

Immediately beneath the hopper, and level with the 
boiler house floor, is an air pipe, BE, about 20 in. diam- 
eter, through which nearly all the air for combustion 
enters. Asit enters, it is made to pass through the 
blades of an air wheel or turbine, C, and this passage 
of the air causes the latter to revolve like a smoke 
jack. On the axis of this air wheel there is a little 
knocker which taps the sieve from 150 to 250 times per 
minute, causing the powdered coal to descend verti- 
cally through the sieve, meeting the air for combus- 
tion as it ascends vertically. The powdered coal and 
air for proper combustion in this way get mixed thor- 
oughly together, and pass on into the boiler flue, each 
particle of eoal being surrounded by air. There is no 
grate, and there are no fire doors, and the stoking 
simply consists of putting a sack of powdered coal 
from time to time into the top of the hopper, and see- 
ing that the right amount of air is going in for com 
bustion. If there is not sufficient air for proper com- 
bustion entering through the main opening, as shown 
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soms like the rose, with every variety of flower, fruit | 


half round the world and 


to trace the evolution of the 


The dreadful pestilences which once devastated the | 


where additional air can 
coal 
The only object of the air wheel revolving from 75 to| with the ordinary furnace, using a very small English 
125 revolutions per minute is to shake the sieve and 





Results of Trials. 














Trial } 
Experiment wumbes jie oe 0s - I ll | om parisons, 
Date of experiment, 18"5 j March 29th April ist ' 
Conditions, with or without Wegener's apparatus Without With 
Duration of trial, continuous, hours | 71 6°06 
Weather , Wet ' Fine and dry 
Mean stcam pressure (from tested Bourdon gauge every | 
quarter hour), Ib. ; ‘ ° | 82 | 53°4 Same steam pressurc 
Coal | 
Total coal burned, Ib ‘ 1600 1410 
Coal burned per hour, Ib 225 211°5 About same quantity coal 
Coal burned per hour per sq. ft. of fire-grate, Ih. | 16°3 = 
Moisture in coal, per cent | 9-0 1°2 
Ashes and clinkers in coal, per cent 14°8 Assumed at 15 to 19 
Water 
Mean temperature of feed-watcr entering boiler, Fah 63° 43°2 | 
Total feed-water evaporated, Ib 7923 | 10,517 
Water evaporated per hour, Ib | ni | 1,577 
Water evaporated per hour per sq. ft. heating surface, Ib. | 2°23 ' 3°15 4i p.c. more water ovaporated per sa. ft. per 
Evaporation ° | hour 
Lb. water evaporated per Ib. wet coal, from tempera 
ture of feed, 1b 4°056 7°46 50 p.c. more ovaporation with Wegener's app. 
Lb. water evaporated per Ib. wet coal, from and at} .- 
12deg. Fah., Ib | 5°90 9°00 52 p.c. more evaporation with Wegener's app: 
L) ter porated per Ib. dry coal, from and at] ' 
12 dex. Fah., Ib | Gas | ol 40 p.c. more evaporation with Wegener's apy 
Calorific value of coal rater por tb. dry coal, from 
und at 212 deg. Fah., | 12°00 11°85 } About same heating power 
Thermat efficiency of boiler ctual ev —, . " ; 7 |} 42)... more efficiency 
lorific value | | | 
“himney and gases | } | 
Mean position of damper Full open | Full open | 
Temperature of furnace gases at lof boiler tube, Fah. | above 750° above 750° 
remperature of furnace gase t base of chimney, Fah 438 43° 
Draught of chimney in side flue at front of boiler, Water guuge oscillated 
inches of water O'4lin from a slight pressure 
Draught of chimney at base of chimney, inches of water} 0O-6lin toa vacuum 
wee a-94 wo 
Mean analysis of furnace gases, | 6°! a ilemtaas - 4 | a. | Better combustion with Wegener's apparatus 
tuken every quarter hour . | ¢- 4 | 0-88 | 0-0 j more C U,, less O and no CU 
Temperature of air in boiler-house, Fah 4” j 58° 
Smoke } | a 
Total number ef times smoke observed 70 : 7 | 
otal duration of smoke : 105 : 6 See curve for details of smoke observations 
Mean intensity of smoke (Mr. D. hk. Clark woke ‘ A ‘| 
cale) number r » 
In this experiment the bars were rather too wide apart for the small voal used tu get the best results. 


a little smoke, there are two other smaller pipes | total grate area of 13° square feet. The top of the 
be admitted, each kind of | boiler was fairly well covered to prevent radiation. 
requiring a somewhat different amount of air. The first experiment was made on March 29, 1895, 


flaining coal—about 1g in. pieces. The fire bars were of 


cause the powdered fuel to go into the furnace in the | the ordinary cast iron pattern 34 in. wide, with ¥ in. air 


quantity desired. 
quired a greater knock is given to the sieve, and more 
powdered coal is burnt; when 
shake is 
knocking device is provided to regulate the amount of 
coal 
screw, 
An analysis of 
combustion is excellent and the amount of CO, is higher 
than with ordinary furnaces. 

Mr. Bryan Donkin made a careful test on a Cornish 
boiler at Berlin in Mareh last, first with an ordinary 
grate and ordinary hand stoking; and, secondly, afew 
days after, on same 


When wore steam and coal are re- | spaces. The coal was weighed in sacks previous to the 
trial, and was stoked by hand. The fire was stoked 
thirty-five times and raked forty-eight times, making 
the opening of the fire door eighty-tbree times in seven 
hours = once every five minutes. The fire was kept 
2in. to 3 in. thick; and the coal burned with a long 
flame. The fire was kept low at the beginning and 
end of the experiment. The feed water was measured 
in a tank, which had been previously found to contain 
182 gallons up to an overflow hole; and the height of 
water in the boiler was the same at the start and 
finish. Part of the steam generated was used for an 
engine, the remainder being allowed to blow off by 
The steam appeared dry when 


less is required, a less 
necessary. A screw adjustment for this 
entering, which is done 
The attendant can 


gases of 


by turning a thumb 
look after several boilers. 
combustion proves that the 


boiler, same conditions, and same|the safety valves. 


coal, but with Wegener’s patent system of powdered | turned on from 4¢ in. pipe. 


or molecular firing. 

The following are the particulars and results of ex 
periments on a Cornish boiler, at 
Works, Berlin: 

General Particulars.—Two experiments were made|from front of boiler, and provided with zigzag baffles 
on the same boiler, at 
with the same 


The second experiment was made on April 1, 1895, 
using the same coal asabove, but very finely powdered. 
The fire bars and furnace were taken out, and the 
| boiler tube lined with 3 in. of fire brick for 11 ft. 6 in 


the Artificial Stone 


the same steam pressure, and|to prevent the flame going straight through—see 


coal—powdered in second trial. The| drawing. The powdered coal was putin a hopper in 


boiler is 5ft.7 in. diameter by 28 ft. 4 in. long, with} front of boiler, and passed through a sieve, about 54 


one flue or tube 2 ft. 7 


7} in. diameter, with triangular holes, about 4, in. side. 


; in. diameter. It was made in 


Berlin about November, 1892; and all flues, ete., were |The sieve was tapped constantly by the axle of a re- 


cleaned 
direction of smoke was-—-through tube, split to sides, 
and return under bottom of boiler to chimney. 
latter was 82 ft. high. 
500 square feet; and in the first trial with the ordinary | from thirty to eighty revolutions per minute, corre- 


The| volving air wheel or turbine, about 20 in. diameter, 
which was driven by the current of air going through 
The | it into the boiler tube, to mix with the powdered coal 
The speed of this air wheel varied 


about six weeks previous to the trials. 


The total heating surface was} for combustion. 


furnace, the fire bars were 5 ft.3 in. long, making a! sponding to 100 to 250 tappings of the sieve per minute. 
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(irinding coal into fine powder increases first cost of 
‘ont about 10 per cent. ' t 
«ysrem, compared with that of ordinary hand stoking, 


this varies much with the different circumstances, 
ki: of boiler, fuel, and rate of combustion, We are 
it ited to the London Engineer for the cuts and par- 
th irs. _ 


OIL ENGINE FOR LAUNCHES. 
(E petroleum oil engine illustrated below has been 
truected by the Britannia Company, Colchester, 


ee . . 
lt is in accordance with the pa- 


for ise in launches. 


OIL ENGINE FOR LAUNCHES. 


tents of Mr. W. E. Gibbon. Ordinary lamp oil is used, 
and ignition is brought about by the heat of the ex- 
plosion chamber, there being no separate ignition 
tube, and no lamp except for a few minutes af start- 
ing. The heat of the exhaust is used to heat the 
incoming charge. These engines are made in six sizes, 
varying from 1 to 6 brake horse power, and, as will be 
seen, they are very compact, the weight of the smaliest 


being about 100 lb., and that of the largest about 400 | 


Ib. It is stated that a 3 brake horse power motor will 


drive a boat 25 ft. long by 5 ft. 6 in. beam at a speed of | 


6 wiles an hour.—Engineering. 


APPARATUS FOR HEATING TIRES. 


THE electric light is formidably competing with gas, 
and, 4 priori, it might be thought that the progress of 





| Now, it is found, in an indirect way, that such compe- ! in, 
As to the economy with this| tition has been very advantageous tu the gas industry | The valve box has a gun metal cover bolted in position 


wherever those interested have seriously devoted 
themselves to finding a new market for their product, 
in order to replace that which threatened to be closed 
to them, Although, in fact, gas as a source of light 


| has its drawbacks, since the old apparatus utilize it 
| from this point of view in a very imperfect inanner, it 


is the ideal fuel. It produces no dust, the consumer 
does not have to take the trouble to store it up, and it 
permits of a perfect regulation. Tue only objection 
that can be made to it is its relatively high price. But 
the price of gas does not depend exclusively upon the 
gas company, and it is not on the part of the latter 
that there is a resistance met with toward an amica- 
ble agreement between it andthe city. Despite its 
yrice, gas has so many qualities that it is daily enter- 
ing more and more into industrial and domestic uses. 
The Parisian Gas Cowpany has very intelligently 
multiplied the facilities that permit every one to nake 
use of it, and has devoted itself to making kuown to 
the public the innumerable apparatus in which gas 
can be burned, from the kitchen range and the bath 
heater to the motor that very often serves to produce 
the electricity whose use seemed likely to dethrone 
gas. The company itself is constructing several ap- 
paratus that it recommends to the public. At the es- 
tablishments of several large wagon makers of Paris, 
we have noticed one of such apparatus designed to 
heat tires. As well known, this is quite a delicate 
operation, in which it is a question of obtaining a very 
equal heating of all the parts of the tire. The use of 
a gaseous fuel solves the problem under the most ad- 
vantageous conditions, both from the view point of 
the simplicity of the apparatus and that of the regu- 
larity and rapidity of the work. 

Upon a circular table, G, there are arranged bat- 
teries of burners, AA. There are two series of these 
latter, of which those nearest the center project their 
flame toward the circumference, while those nearest 
the circumference direct their flame toward the center. 


| 


| 





Radial slots, D, formed in the table permit of the 
shifting of the burners in such a way as to render it | 
possibile to operate upon tires of different diameters. | 
A general conduit, G, carries beneath the table the | 
properly proportioned mixture of gas and air. This | 
general conduit is connected with each of the batteries | 
of burners by flexible tubes, E. The apparatus is 22| 
inches in height and 5 feet in diameter. It permits of | 
heating tires whose diameter varies from 2 to 5 feet. | 
The tire, which is held between the two rows of | 
burners, is heated at the same time upon its external | 
and internal faces, The operation takes, upon an 
average, 6 minutes and consumes about 35 cubie feet | 
of gas. Itis certain that no other fuel would give a} 
more economical result. An experience of more than | 
eighteen months has demonstrated that the operation | 
of the apparatus leaves nothing to be desired.—La 
Revue Technique. 


SALVAGE PUMP FOR THE CZAR’S 
NEW YACHT. 





our illustration on this page has recently been con- 
|structed by Messrs. Merryweather & Sons, of Gireen- 
wich, to be placed on the Czar’s yacht Standardt. Its 
capacity through open delivery, against 100 ft. head, 
and using steam at 160 |b. pressure, is 2,000 gallons per 
minute, and, asa fire pump, it will throw 12 powerful 
| jets simultaneously, 

There are two steam cylinders inverted over the two 
|pumps, and connected to them by turned steel collar 
|stays. The slide valves are placed in front of the eylin- 
| ders, and are worked by eccentrics on the crank shaft, 
which is driven by connecting rods and sliding blocks 
coupled to the piston rods. 
work the speed is controlled by an automatic steam 
valve acted upon by the pressure of water in the pump. 
Thus itis not necessary toshut off steam when stand- 
ing by, as the engine may be allowed to run slowly 
pumping through a by-pass, and wi | adjust its speed 
to the work as hydrants or other delivery outlets are 
opened. The pumps are cast side by side in one piece 


| site 


with copper studs and gun wetal grids and seatings 


und the whole of the valves can be easily examined 
when necessary. There ure two suction inlets on op- 
posite sides of the pump, flanged for connection of 
piping or flexible hose, and four delivery outlets are 
provided. The steam and water pistons are at oppo- 

ends of the same rods, which are of phosphor 
bronze, so that the motion is transmitted direct. As 





THE vertical steam salvage and fire pump shown in | 


When the engine is at} 





PUMP FOR THE CZAR'S 


NEW YACHT. 


SALVAGE 


| the machine is designed to run at high speed, special 
| attention has been given to the lubrication of all work- 
| ing parts, and as the engine may be placed in confined 
positions, it has been so designed that all moving parts 
can be easily reached or removed for repair or adjust- 
jment. The dimensions of the pump have been kept as 
small as possible, the floor space occupied being only 
2 ft. 4 in. square. while the height over all is 5 ft. 4 in. 
For pumping from a ship’s hold this pump can be 
lowered down a hatehway or taken through a 2 ft. 6 
in. bulkhead door, steam being obtained from the 
|ship’s boilers by means of detachable flexible hose. 
The weight cowplete is about 23 cwt, The type of 
engine in question is well suited for colonial use, since 
for transport ‘up country” it can be taken to pieces 
|and carried in parts, none of which exceeds 5cwt. We 
are indebeted to the London Engineering for the cuts 


electricity would greatly damage the gas companies. | of gun metal, and are fitted with rubber disk valves! and particulars, 
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ENGINEERING NOTES 
The scheme relative to the construction of an iron 
bridge across the Tigris at Bagda: has been approved 
by the Turkish Ministry of Public Works. The bridge 

will have a total length of about 660 feet, 
establish iron 
Germany. 
$3,000,000), 
Bauk and 


The formation of a new 
works in Southern Russia is announced in 
The capital stock is 4,000,000 rubles gold 
and the chief promoters are the Dresdener 
the Sachsener Maschinen Fabrik, of Chemnitz. The 
company will build blast furnaces, a foundry, a steel 
plant, a rolling mill and machine shops. Besides cast- 
ings, bar iron and steel and rails, the works will manu- 
facture steam engines and locomotives also, 


The Trolley is the name of a new monthly publica- 
tion issued under the auspices of the Brooklyn Heights 
Railroad Company. The paper is the first of its kind 
ever put out by a street railway company. Twenty 


company to 


five thousand copies of the Trolley will be dis- 
tributed monthly throughout the Greater New York, 
The first number contains a clearly printed map of 


the routes covered by the Brookly ‘a Heights Railroad 
system, and a pleasant description of the places of in- 
terest that lie along, or within easy reach of, its lines. 


The French commission has reported against the 
plan for a ship canal from the Atlantic to the Mediter 
ranean on account of the expense. The cost of such a 
eanal for a single ship, with sidings, would be from 
2,000 to 3,000 million franes ; with width for two ships 
to pass, and deen enough for men-of-war, the cos 
would be from 2,500 to 3.500 millions, The annual in 
terest would amount to 70 millions on the smaller pro- 


ject and maintenance to 28 midions, together 98 mil 
lions, while the receipts would not exceed 18 millions, 
leaving an annual deficit of 75 millions. With the 


larger dimensions the deficit would be 104 millions, 

The British Aluminum Company, which was formed 
in: 1894 to produce aluminum at Foyers, Scotland, from 
bauxite obtained from Ireland, will shortly be in a 
position to place its products on the arket on a large 
scale. For constructional work the company’s special 
ties will be two alloys containing small quantities of 
tungsten and copper, and tungsten and nickel, respect- 
ively, and named wolframinium and romanium, The 
specific gravity of the former is 2°74 and of the latter 
275. In addition to these, aluminum bronzes contain 
ing 2'¢ per cent. to 10 per cent. of alaminum and 
ferrc-aluminum containing 10 per cent. of aluminum 
will be supplied. 


The Copenhagen Telephone Company, which now 


boasts one of the most perfect installations in the 
world, had at the end cf last year 4,196 direct subscrib- 
ers’ lines to the central station, the inerease during 


1895 having heen 637, against 556 during the previous 
vear, says London Engineering. To central stations 
in provincial towns in Sealand there were 1,151 direct 
subseribers’ lines, making a total of 5,347 direct lines. 
In Sealand there are altogether 6,624 telephones, 
averaging one telephone for about every 130 inhabit- 
ants. There have been carried on 15,20),000 conver 
sations during the vear at the Copenhagen and neigh 
boring central stations, averaging a cost to subseribers 
of three to four ore (about one cent) per conversafion ; 
the number of conversations shows an increase of 50 
per cent. as compared with 1894. The shareholders re- 
ceive a dividend of seven pet 


cent., and a very substan 
tial sum is added to the reserve fund, 


A great engineering work of immense importance to 
the city of Venice has just been completed. Fifty- 
eight vears ago, in order to prevent the dainace caused 
by the occasional overflowing of the river Brenta, the 
Austrian government, on the recommendation of the 
celebrated engineer Paleocapa, carried out certain 
works by which the mouths of that river were carried 
into the C \ioggia Lagoon, some distance south of their 
original outlet. Siuee then the alluvium brought 
down by the river has threatened to convert a portion 
of Chioggia Lagoon into a fever breeding swamp, and 
serious damage to the whole Venice 
Lagoon by silting. It was accordingly decided to con 
struct a new channel for the Brenta, sixteen kilo- 
meters in length, giving the river a direct outlet to the 
sea near Brondolo, still farther south, The scheme. 
which was estimated to cost 8,000,000 lire, and was be- 
gun in 1884, has now been brought to a successful con- 
clusion. The new channel, by means of subsidiary 
canuls, also provides a fresh outlet for the Bavccbix- 
lione and otber rivers formerly flowing into the Venice 
Lagoon, 


ilso to cause 


The Snake River mining boat Leota has commenced 
operations on the gold-lined bars of the Snake. The 
water is pumped from the river by two large pulps. 
One is a centrifugal that throws water through a 15 
inch pipe for sluicing. A eylinder force pump fore 
the water through an 8 inch pipe to the giant which 
tears down the bank and forces by bydraulie pressure 
1,000 yards of sand and gravel into the sluice boxes 
every twenty-four hours. ‘The main sluice box is 
twenty-four inches wide, and its bottom is covered 
with steel plate and steel riffles. From the main 
sluice box are six undereurrents which lead off into 
six riffle tables; from these the sand passes into small- 
er boxes over brussels and blankets on to burlap ta- 
bles, where the slime and black sand are separated 
from the sand. The tables and smaller sluice boxes 
are treated four times every twenty-four hours by the 
blankets, brussels and burlaps, being thoroughly 
washed, and the fine gold, slime, and black sands 
ing through a chemical process preparing it for amal- 
gamation. It is then put through an amalgamator 
and is made ready for the market. Sixteen men are 
now emploved, and operations are carried on day and 
night. The few days that they have been running 
have served to get the machinery working nicely, and 
from vow on there will be no interruption in the work. 
A clean-up has not vet been made, but they are confi- 
dent of getting satisfactory results. When this fact is 
established water will be brought from the Alpowa 
Creek to work this bar, and the Leota will be moved 


es 


L£o- 


to some other bar, where a similar test will be made, 
and so ou until the vast bars along the Snake and 


Clearwater that have heretofore paid bat moderately 
will be made to yield their precious gold on the whole- 
sale plan, 


ELECTRICAL NOTES. 


A Cape Town correspondent states that the experi- 
ment of lighting trains by means ofa 
by an oil engine placed in a van has proved so success- 
ful on the 
accumulators for through trains has been dispensed 
with, 


As regards storage battery traction, on the lines from 
St. Denis to the Madeleine and from the Opera to 
Neuilly, according to E. Cadiat. says Electricity, the 
car nileage aggregated in 1895 502,060, or 1.376 car miles 
perday. The steam engines at St. Denis furnished for 


this service a total of 6,500 horse power hours, or 4°72 


horse power hours per car wile. 


Prof. Weber has lately given the results of a number 
of experiments made by him to determine the tempera- 
tures of filaments in electric incandescent lamps. He 
has found that the normal temperatures of all species 
of incandescent lamps is approximately the same, and 
is comprised between 1,565 and 1,588 degrees Centi- 
yvrade. In the case of some lamps giving a very bril- 
liant light, that is to say, with very thick filaments, 
the temperature is 40 degrees higher. 


A curious phenomenon, first diseovered by M. Charles 
Margot, was shown in a modified form bv Prof. 
Roberts-Austen at the recent soirée of the Society of 
Arts. An electric current was sent through an alami- 
num wire, raising it to a temperature of 400 degrees 
ibove its melting point. Strange to say, it did not 
fall, the film of oxide on its surface holding it intact. 
In this condition it was attracted, owing to the current 
within it, by armagnet, and, by careful manipulation, 
could be made to tie itself into a knot, 


A correspondent of Electrical Industries disputes the 
statement that the graphite bushing or bearing of 
trolley wheels generally gives way before the wheel 
wears out. In Philadelphia, he states, it is found that 
in the renewal of perhaps 5,000 trolley wheels, having 
a life of from 5,00) to 8,000 miles each, but 50 extra 
bushings were required, and in many cases the bush- 
ings are taken out of the old wheels and put in others, 
thus frequently enduring the wear of two wheels. 
The weight of the wheels used is from 2 lb. to 244 Ib. 


Chicago has a complete telephone and signal system, 
consisting of 887 public and 370 private boxes operat- 
ing on 81 circuits connected with the 37 precinct sta- 


tions of this department, in which they are located. 
The system ineludes publie sentry boxes placed at 
street intersections equipped with a signal box to 


transmit the number of the station; a telephone for 
patrolmen to report and receive orders over ; a chemi- 
eal register at the station which records the calls and 
the necessary switches for operating the telephone and 
testing for electrical disturbances. 


The Société Lyonnaise des Forces Motrices du Rhone, 
which proposes to utilize part of the water power of 


the Rhone for the generation of electricity for light 
and power, has awarded the contracts for part of the 
plant, says the Llron and Coal Trades Review. The 
complete plant is expeeted to produce 20,000 horse 
power, and will consist of 16 turbines of 1.250 horse 
power each. The available fall varies from 30 ft. to 40 


ft. The turbines have vertical shafts, and are of the 
reaction type, working with a suction tube, and the 
generators are connected direct to the vertical turbine 
shaft. By aspecial arrengement the large turbines cau 
be made to run at 120 revolutions, while the turbines 
driving the exciter dynamos run at 250 revolutions, 
The generators are each to have an output of 1,250 
horse power. Jo start with, eight turbives of 1,250 
horse power each, with generators, and the necessary 
exciter Gynamos with their turbines, will be erected, 
the dynamos being made by Brown, Boveri & Co., of 
Baden, and the turbines by the well-known Swiss firm 
of Escher, Wvss & Co., of Zurich. 


The Electrical Review announces that Nikola Tesla 
has “perfected his vacuum tube system of electric 
lighting without wires, the possibilities of which he 
first brought to publie notice five years ago in a lecture 
before the American Institute of Electrical Engineers. 
This light is whiter, more brilliant and more intense 
than the are light, and is produced with a much 
smaller amount of electrical energy. Tesla further 
states that his apparatus has been greatly simplified, 
and he will soon have it ready for practical use.” 
Working on different lines, Thomas A. Edison, acecord- 
ing to the Electrical Review, has succeeded in develop- 
ing a new electric lamp or vacuum tube, ** by means of 
which the Roentgen or X rays are turned into pure 
white light. Edison’s new lamp is an ordinary Crookes 
tube, 
new fluorescent substance which he has discovered, 
similar to tungstate of calcium. The X rays, in pass 
ing through this coating of ervstals, are changed to 
light. Very little heat is generated, and nearly the 
whole of the electrical energy expended is transformed 
into light. Mr. Edison believes that there are great 
possibilities in his discovery.” 


The subject of electric lighting of hospitals is receiv- 
ing considerable attention abroad. The superior 
healthiness, cleanliness and convenience of the elec- 
tric light, as compared to other forms of lighting, to- 
gether with the fact that it does not cost more than an 
equal illumination by gas, render it an ideal illumi- 
nant for hospitals. A hospital requires a light that 
can be localized by means of more or less portable 
lainps, and with this in the electric light we have com- 
bined safety and freedom from vitiation of the atmo- 
sphere. One disadvantage was, until recently, that it 
was impossible to vary the intensity of the light of an 
incandescent lamp, but this has been overeome by 
several devices now on the market. so that one is en- 
abled to obtain any desired degree of illumination 
from a mere glow to the full light of the lamn by sim- 
ply tarning a key. In this connection some interest- 
ing statistics are reported by a large firm at Norwich, 
England, which three years ago adopted electric light- 
ing in its factories. In connection with the firm there 
is a benefit fund, and during the last few years preced- 
ing the adoption of electricity benefits were received 
by employes on account of sickness amounting to 
eleven per cent. of the people employed, but since the 
introduction of the electric light the number receiving 
' benefits was only four per cent. of this number, 


Cape government railways that the use of | 


coated on the interior surface with crystals of a) 


MISCELLANEOUS NOTES. 
Orange colored flannel shirts have been recommended 


dynamo driven| for the English troops in Egypt, as yellow is a pro- 


| tection against the sup, 


There is a milling firm in Buffalo, N. Y., says the 
Awerican Miller, which grants its head miller a vaeca- 
|tion each year to visit other mills and learn the new 
methods of willing and absorb new ideas by coming in 
contact with different mills and milling systems. The 
plan is found very profitable, and the time spent in 
this way has been found to result in much financial 
benefit to the mill. 


A printing press was placed in positior recently for 
the use of the United States Weather Bureau on the 
twenty-second floor of the Manhattan Life Building, 
New York. It is exactly 360 feet above the street level. 
It will be used for the printing of weather charts, 
which heretofore has been done on wnimeographs. The 
press weighs 3,000 pounds, It was lifted by means of 
a block and tackle. 


Robert von Bunsen has the rare distinction of hav- 
ing been a ‘* Ph.D.” from his childhood up. He was 
born March 31, 1811—the year of the great comet—at 
Géttingen. His father was rector of the university, and 
according to the statutes of that institution the 
diploma of doctor philosophiz was laid in the cradle of 
theson of “ His magnificence.” At theage of nineteen 
he found no difficulty in passing the examen rigorosum, 
and obtained the academic dignity rite. The Hunga- 
rian National University bas just renewed his diploma, 
thereby making the oldest doctor figure also among the 
youngest, 

After an exhaustive series of tests, the ministerof war 
in France has decided that aluminum is the best ma- 
terial for army utensils. All the camp equipments in 
the French army will be replaced by those made of 
aluminum. The cost will be enormous, and the change 
would use up all thealuminum insight if it were nade 
at once. For this reason the new material will be used 
in the equipments of only two army corps at first. 
Gradually one corps after another will be supplied, 
until the whole army shall be equipped. Aluminum 
equipments were used in the Madagascar campaign. 
and stood the test splendidly. Besides being very 
light, they showed no sighs of wear, aud are easily 
cleaned. 


The American Agriculturist says: ‘‘The 1,411,000 
square miles of Canadian territory previously un- 
named has been divided and named and appears on 
the new official map duly labeled. The new districts 
are as follows: Ungava, which includes all the district 
between Hudson’s Bay and the Arctic Ocean, with the 
exception of the narrow coast line of Labrador. 
Franklin, the great group of islands north of Hudsen’s 
Straits and lving between the 60th and 125th degrees of 
west longitude. West of this again is Mackenzie, tak- 
ing in the mainland country between the northern 
limit of Athabaska and the Arctic Sea, and being be- 
tween the 100th meridian of longitude and a line about 
500 miles west and parallel with the Mackenzie River. 
Yukon includes the district inclosed between the latter 
line and the northern boundary of British Columbia, 
the eastern boundary of Alaska and the Arctic Ocean. 
Ungava is almost as extensive as British Columbia. 
and Mackenzie is larger than British Columbia and 
Quebee combined. Of the remaining districts, each is 
bigger than Ontario.” 


Prof. Pellmann, of Bonn University, Germany, has 
made a special study of hereditary drunkenness. He 
has taken certain individual cases, a generation or two 
back, and has traced the careers of children, grand- 
children, and great-grandchildren in all parts of the 
present German empire until he has been able to pre- 
sent tabulated biographies of the hundreds descended 
from some original drunkard. The last person whom 
Prof. Pellmann has immortalized thus in medical litera- 
ture is Frau Ada Jurke. She was born in 1740, and 
she was a drunkard, a thief, and a tramp for the last 
forty vears of her life, which ended in 1800. Her de- 
seendants have numbered 834, of whom 709 have been 
traced in local records from youth to death by Prof. 
Pellman. Of the 709, he found 106 were born out of 
wedlock. There were 142 beggars, and 64 more who 
lived from charity. Of the women, 181 led disreputable 
lives. There were in this family 76 convicts, 7 of whom 
were sentenced for murder. In seventy-five years this 
one family rolled up a big bill of costs in almshouses, 
trial courts, prisons, and correctional institutions. 
Prof. Peilmann says this bill, which the authorities of 
Germany and therefore the taxpayers have paid, has 
been at least 5,000,000 marks, or about $1,250,000, 


THE measures proposed by the Italian government 
for the relief of the sulphur industry of Sicily lend 
interest toa report by the United States consul at 
Catania on the present condition of the Sicilian sul- 
phur mines and miners. The industry is now in a de- 
Jlorable state owing to overproduction and low prices. 

he consul does not see how the production can be re- 
duced, for the mines must be worked, if only to keep 
out the water, which accumulates rapidly and would 
soon ruin them. The proposition which appears to 
have found favor with the government has been the 
establishment at the ports of warehouses, where certi- 
ticates should be issued for the sulphur deposited, 
which certificates might be discounted by the banks. 
In addition, a reduction of export dutv, which amounts 
to about 8s. 6d. per ton, is asked. The price of sul- 
phur has fluctuated considerably, that for ** best thirds 
unwixed ” having been as follows in the respective 
vears per ton: 1876, 120 lire; 1879, 97°41; 1884, 89; 
1886, 76°20; 1891, 115°59; 1895, 55 lire. The wages of the 
miners have necessarily gone down with the prices, so 
that now they have fallen to 34¢d., 4d., and at most 
5d. per day. For wany years the quantities mined 
have largely exceeded those exported, and in 1894 and 
1895 the excess was over 300,000 tons. The report of 
great sulphur deposits having been found iu Louisiana, 
and of plants for working them, has naturally added 
to the depression in Sicily. So backward is the indus 
try in other respects, that the fusing of the sulphur in 
the primitive furnaces can only be done at certail 
times of the year, after harvesting the crops, whic! 
' would be ruined by the fumes, The modern works a 
Catania can, of course, remain in operation all the yea: 
‘round, 
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SELECTED FORMULA. 
Liquid Glue. — 


Glue or gelatine......... pee -cetcoes SOO 
Wate! . 500s cevese ae ween seieenene ae ” 
CRRIRR OUR vc. aca 8c4604 beeen s shes 3 vss. 
j)issolve the acid in the water, and in the solution 
steep the glue for twenty-four hours ; then heat on a 
water bath for five or six hours, dilute with water, 


neutralize with chalk, allow to stand until clear, and 
»norate the clear solution to 20 oz.—Phar. Zeit. fur 


ey 
Ri 
Corn Cures, — 

t. GS onc ecesence oceénecceesces ORE 
Salicylic acid...: ....- ree eee 
Extract Cannabis Indica..q. s. to color a slight 
green. 


It would be best to dispense this in 2 dr. homeo- 
pathic vials, with small camel’s hair brushes, The direc- 
tions are: Apply with the brush for three consecutive 
nights, then soak the foot in warm water, and the corn 
ean be removed without trouble. 


2. Carate feed ..cecccese soe vee . 175 parts. 
ee san. ae 
COON a 66005565 00005646s sncnsens 4 *‘* 


Make asalve of this, dispense in 14 oz. turned wood 
boxes, and label as follows: Apply to corn for three 
nights, binding on with soft linen, then soak the foot 
in warm water, and the corn can be picked out with 
the fingers. 


For Producing Foam in Soda Water.—Charles H. Bow- 
ersox, of Colambus, O., has had far better suecess with 
fluid extract licorice as a foam producer than with 
any of the other products, and he claims to have tried 
them all—solution of gum arabic, solution of Irish 
moss, white of egg, gelatin, tincture of soap bark, 
tincture soapwort, fluid extract sarsaparilla, fluid ex- 
tract yerbasanta, fluid extract slippery elm bark, ete. 
Each member of this list has its disadvantages, and | 
fluid extract licorice surpasses them all. Mr. Bower- 
sox uses six to eight fluid drachms with each gallon of 
finished sirup. He contends that it does not color the 
sirup as highly as might be supposed. Where the dark 
color imparted to such sirups as pineapple, lemon, etce., 
beeomes objectionable, he uses solution of gum arabic 
as better than anything else.--Bulletin of Pharmacy. 


Spray for Aphis and Pear Sucker,— 


a ee .. 40 ounces, 
POCPOIOGED. cc cviccccccssces saenesenss 1 pint. 
Wc wicacenveeas bis shinee 2to8galls. | 


The soap should be warmed with alittle water until | 
it liquefies, then stirred, away from the fire, and the | 
petroleam added. The mixture is then well stirred or 
agitated with a powerful syringe until it becomes 
creamy, then dilute with water to 2 or3 gallons. This 
is useful against any kind of aphis or suctorial insect. 

Gard. Chron. | 


Bicycle Tire Cement.—The following formulas are | 
from the India Rabber World : 


fons chanacbhac. ensnans 3 grammes, 
Gatte POPE: ..0.ccccccccceesss 6 - 
India rubber ... . aces. ae a 
Carbon disulphide.... ........ 96 “ 
Macerate together until dissolved. To mend 


bicycle tires, rubber belts and other kinds of rubber 
material, clean the edges of the break, if necessary 
strengthen by some stitches, and fill up the space by 
putting on thin layers of the cemeut, allowing them to 
dry somewhat before putting on additional layers. 
When a little more has been laid on than is needed, 
shave off the excess with a thin, sharp knife that has 
been previously dipped in water. 
2. Caoutchouc, in fine shreds.... 10 grammes, 
Naphtha, or carbon disulphide 40 e, e. 
Digest in a well covered vessel for several days. 


3. Caoutchoug, in fine shreds 20 grammes. 
. « to 


DS: Scccitaaaeeteghe . -ueas er 
GALS Sek ochacenreaueuies 2 ssi 
Carbon disulphide........ Enough. 

B: CORI ks inchs e svete 4 grammes, 
Carbon disulphide............. 32 “ 


Filter through coarse filter paper and add: 
a a 1 gramme, 
Rub the whole smooth quickly with a palette knife. 
5. (a) Caoutchoue, in fine shreds.. 5 grammes, 
RIMODOIOIIDS 0 008 86 kis<ecanes 140 - 
Dissolve by maceration. 
(b) Caoutchouc, in fine shreds. . 
errs ‘ 
Venice turpentine.......... 
OF tarpemtine ... i.cccoes 20 
For the solution (b) the rubber is shaved into small 
pieces and melted with the resin; the turpentine is 
then added, and all is dissolved in the turpentine oil. 
I'he two solutions (a) and (b) are then mixed 


5 grammes, 
9 “ 


“ 


oe 


“ 


A New Cleansing Fluid.—A new spot remover or 
cleansing fluid, which, it is claimed, is of extraordinary 
value, consists of the following ingredients : 


NN Soak és dca 350548 noetueks 35 parts. | 
. eae Pcrnihi-ens 650 ** 
ee Shona VeGekae es 350 ** | 
ERE OL TE PRON 8,940 ‘ 
BN OUR ihc ccnccueseec het natal = 
Mix. —Nat. Druggist. 


Freckle Remover.—A correspondent of the Drogis- 
ten Zeitung recommends the following as a certain | 
remedy for freckles : 

Nitric acid dilute 7 grammes, | 
Kau de cologne... =. ........ 115 ” | 
|. ee: ee 
Peroxide of hydrogen 

I Riad vac led honk coated 
Coehineal solution ...... a a * 
Distilled water ....... ......... 30 ” | 


Mix the first three ingredients and to the wixture | 
add the rest in the order in which they occur, 
stand 14 days and filter. Use after washing the 
skin, applying on a linen rag and let dry on.—Nat. 
Druggist. 


10 drops. 
60 grammes, 
100 “ 


| etched is placed in a dry glass or porcelain developing 


' guide one in these matters, 


|p 


(Continued from SurpPLEMENT, No. 1069, page 17090.) 
A FIRST EXPERIMENT IN PHOTOGRAVURE.* 
By Rev. F. C. LAMBERT, M.A. 


ETCHING THE PLATE 


BEFORE actually commencing to etch the line subject 
in hand, it will be well to have in mind the principle 
| upon which this process depends. Now it is common 
knowledge that many fluids possess the power of find- 
ing their way through bodies more or less solid. For 
instance, water quickly finds its way through the pores 
of the filter paper, and this more quickly than it does 
through cardboard. Again, it isa matter of common 
knowledge that a thick solution or fluid, such as treacle 
for instance, takes longer to pass through paper than 
water does. And if the treacle were very thick and 
|the paper of a close texture, it would be practically 
|true to say that it would not pass through at all, or 
|in any length of time comparable to the time taken hy 
water passing through thin paper. Now the saturated 
| solution of iron perehloride will, therefore, take longer 
| to pass through a thin fiim of gelatine than will a more 
| dilute solution. Again, we can imagine from the fore- 
|going that a certain strength of the solution would 
| find its way through a thin film, but would be very 
jmuch longer finding its way through a thick film. 
This is found to be the case, and it is upon this fact 
that the basis of the whole ray really depends. 

Now, in the copper plate before us we have certain 
| parts (the lines) covered by only a very thin film of 
gelatine, and other parts (corresponding to the white 
paper between the lines in the cclgenel picture) cov- 
ered by a much thicker layer of gelatine. Hence if we 
apply to this plate a solution so thick that it only finds 
its way through the thin film, and does not in any 
practical time get through the thicker gelatine, we are 
practically apriying this fluid to certain parts only of 
the copper. In doing this it is well to keep to the same 
temperature, as any variation affects the quickness of 
the chemical action. The three jars of solution should 
be warmed to about 75° F. This can be done by plac- 
ing them in a vessel, say a big pie dish, and surround- 
iug them with water a little warmer than the tem- 
perature required. Suppose the day is cold, and the 
iron solutions show only 60° F. If we surround them 
with water about 80° F., by the time the water 
has cooled to 70’ F. probably the solutions are about 
that same temperature. A little more warm water now 
added will bring them up to 75° F. The plate to be 


dish. The etching fluid, 46° B., is poured over it just 
sufficient in quantity to cover its upper surface, and 
the plate gently rocked in the way usually done when 
developing a negative. A close watch is kept on the 


aes but will naturally wish to know how 
it prints. For best results we must go to a working 
copver plate printer. This, however, ay be a difficulty 
with some readers living in country places. In such case 
something may. be done with the aid of a few materials, 
viz., copper plate ink, ditto oil, palette knife, and glaz- 
ed tile (the back of a dinner plate will serve), a dabber, 
wiping canvas, ditto muslin, a lump of whiting, and 
plate paper, i. e., a paper soft in character, and con- 
taining very little (if any) size, and some sort of press. 
The various items each require a word or two, 

COPPER PLATE INK, 
Bought by weight, put up in tin canisters, or may be 
had sometimes in collapsible tubes (like those used for 
vil paints) from Robertson, Long Acre, and other dealers 
in printers’ materials. At first it is as well to use only 
black ink. 

COPPER PLATE OIL. 

Sold in small tin bottles three degrees of thickness, 
i. e., thin, medium, and thick. The medium will serve 
all ordinary purposes. 

PALETTE KNIFE. 
A six inch blade will be large enough, 
GLAZED TILE, 
Any convenient size, preferably white. 
DABBERS. 

May be bought, or for our purpose extemporized 
thus: First a tuft of cotton wool the size of a walnut, 
this is inclosed in a couple of thicknesses of any old soft 
rag, and a final outer covering of a piece of the soft- 
est old muslin or silk. By the aid of a bit of string, we 
form a thing shaped something like a pear with a flat 
end. The narrow part is the handle end, and the flat 
part is dabbed in the ink and then applied to the 
plate. 

WIPING CANVAS. 

This must be bought from the printers’ dealers. 
For our purpose a fine soft canvas is best (about 6d, 
| per yard). 

MUSLIN. 

Any old muslin that has been well washed (the 

oftener, the better) will serve. 


PAPER. 


Cut up and damped by floating on water, and laid 
in a pile with a heavy piece of glass on the top. 


PRINTING. 
A small quantity of ink is put on the tile, a little oil 





plate, and probably in a minute or so the clear lines of 
gelatine will begin to start out as though being slowly | 
traced out by an invisible hand with black ink. As 
soon as this action commences (once seen it cannot be 
wnistaken, as it is very evident, indeed), a note is made 
of the time. The etching is closely watched, as it 
seems to go on attacking new places, the darkest 
parts of the original, i. e., the thinnest gelatine, show- 
ing first. The action is allowed to go on witb this same 
bath so long as it seems to be attacking new 


| Probably at the end of tive minutes its action will seem 


to stop. This fluid is now returned to its own vessel, 


|and replaced by a like quantity from the next lower 


strength, viz., 43° B. The action seems to begin again 
and attack new places. After say three or four minutes, 
the action seems to extend no more, and perhaps there 
are yet a few fine lines not affected. In the same way, 
having returned bath 43° B. to its own jar, we then 
apply a still lower strength, viz., 40° B. This will pro- 
bably bring out the finest lines. This is the general 
outline of the process. However, it may very well 
happen that all the etching can be done with the 
strongest bath, i. e.. if the lines are only covered bya 
very thin film of gelatine. On the other hand, it may 
also very easily happen that the thinnest part is too 
thick for 45° B. to get through in any reasonable time. 


In that ease we should give it a full chance of, say, 


eight or ten minutes at 75° F., and then if nothing is 
visible we must try the next bath, and so on. The 


laces. | 


added, and the two mixed with the palette knife, until 
you have a mixture about the consistency of treacle, a 
thick cream that just flows. [The plate must be warm- 
ed before being inked. For this purpose the profes- 
sional worker has a small metal table with gas jet 
underneath, i. e.. a “‘heater.” But the reader may 
extemporize a heater by employing a couple of bricks, 
|a bit of sheet iron for table top, and a spirit lamp or 
| Bunsen burner below.] The plate is slowly heated 
until it feels warm, but not too hot to hold. Then re 
move it toa firm table, and with the dabber charged 
with ink—always using a rocking and never a rub- 
bing motion—work ink into the grooves of the plate. 
The plate now looks a hopeless mess. Let it cool 
down a little. Then fold upa handful of canvas, pre- 
senting an even folded surface, and begin lightly wip- 
ing away the ink, turning the plate in all directions as 
the wiping proceeds. Presently the plate begins to 
have a cleaner surface, showing the ink left in the 
lines. Still further wiping may now be done with the 
muslin. (The art of “wiping,” which is properly at 
this stage done with the palm of the hand, cannot be 
briefly described, and inust be seen to be at all under- 
stood; therefore, reluctantly, we wust here pass it 
over.) Obviously the quality of resulting print must 
largely depend on how wuch ink is left to be trans- 
ferred to the paper. This a few experiments will show 
better than pages of description. When the plate is 
deemed sufficiently wiped, the margins and edges are 








length of time to etch with each solution and the total | still further cleaned with a bit of soft rag, and a little 


time to be etched from start to finish varies con- | 
siderably with various circumstances. For instance, a| 
lower temperature, 70° F., requires longer time than | 
75° F. Again, the hardness of copper varies consider- | 
ably. (The writer bas used copper which etched deep | 
enough to give strong blacks in about eight or nine 
minutes. Another kind of copper required forty 
minutes.) The age of the solutions tends to show their 
action, and so on and so on. Experience alone can 
But the beginner way | 
give his first plate ten minutes, counting from the} 
time the etching first begins to show and spread. The} 
finest lines will require at least two minutes to make | 
them deep enough to hold sufficient ink. Suppose, 
for example, all three solutions were required, and the 
times were 45° B. five minutes, 43° B. four minutes, 
40° B. two minutes (i. e., during the last of these 
minutes ali the finest lines were fullv shown), we should 
then have a ‘otal etching time of eleven minutes, and 
the result would probably be about right. Or, at any 
rate, it would serve very well as a standard for weasur- 
ing a second similar plate. 
CLEANING THE PLATE. 

As soon as the etching is deemed sufficiently deep, 
the plate is removed from the dish, and held under the 
flowing water of the tap. A good strong stream is 
permitted to flow for say a minute, and then with the 
tip of the finger the gelatine, which is now very rot- 
ten and soft, is quickly rubbed away, still keeping the 
plate under the flowing water. The unetched part 
should still show bright copper, and the fine lines 
appear as black grooves of varying depth according to 
the degrees of blackness in the original picture. The 
late is now dried with a bit of soft old rag free from 
grit, and the black varnish removed from back and 
front edges by the aid of turpentine. This is followed 
by a rub over with atuft of cotton wool, moistened 
with methylated spirit. The plate is then lightly 
cleaned again with the washed whiting cream, and 
may be proofed. 

PROOFING THE PLATE. 
The amateur will not be satisfied with looking at 





dry whiting. By this time the plate has become cool 
again, and must be slightly warmed as before de- 
scribed. A piece of damp paper is now taken and well 
pressed between a couple of sheets of clean blotting 
paper to removeall the moisture one can, and yet leave 
paper soft and limp. 


PRINTING PRESS. 


It may be well here to state that the present writer's 
personal experience is limited to a smal] Star etcher’s 
press and a double geared copper plate press of the 
usual form. He has, however, seen admirable small 
prints produced by a friend who brought into requisi- 
tion the family mangle. How the matter was arranged 
was simply placing the warmed and inked copper 
plate, as above described, on a larger sheet of stout 
metal (in this ease zine about 4 inch thick), laying the 
damp paper over the inked surface, next a layer of fine 
thin blanket, and passing all together through the 
rollers, so adjusted as to give a woderate but not ex- 
cessive pressure. The writer has been assured by an- 
o.her friend of wide experience in process matters, 
though he has not seen any results, that a small plate 
may be printed by using the ordinary screwdown letter- 
copying press to be found in every office. In all cases 
the elements required are a firm basis upon which the 
copper plate may rest during the time of pressure ; 
and one or more layers of ee but elastic, ma- 
terial above the paper, so that while it is evenly press- 
ed upon the surface of the plate, there is enough 
elasticity in the packing to bring the surface of the 

aper into contact with the ink in the depressions, 
fn the ordinary way of printing in the usual form of 
copper plate press, the plate rests on a sheet of stout, 
firm card, which in turn rests on the metal * bed” of 
the presses. Above the paper and next to it comes a 

iece of ** fronting,” a very fine, compact, but spongy 
ind of felt, then a piece (one or more) of “ blanket- 
ing.” 
GRAINING. 

The reader, who has so far followed me in actual ex- 
periment, will probably find in case the subject chosen 
was one having any patches of strong dark, or strong 





* From the Process ° Year Book for 1806. 


lines very closely crossing, that in wiping the plate 
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there is a difficulty in leaving enough ink in the larger | rolled up solid and looks roughly like a paper lamp 
It is then wrapped tightly in fine cambric 
When 
baked hard it is a placed in a lathe and 

1ape and then buffed and 
Only a few bright colors can be secured in 
iard rabber, as the high degree of heat to which it is 
yercentage of sulphur pres- 
ent in the compound will destroy almost any coloring 
Quicksilver vermilion, however, retains its 
brightness, so that red, and black and mottled pen- 
rubber 
comes out of the vuleanizer with a greenish cast, and 
it is dipped in bisulphide of carbon, which restores its 
Some hard rubber goods are moulded for 
stationers’ and surgical use, and the work is 


depressions, and in consequence they do not in the 
print come as strongly dark as they apparently ought 
todo. This is clearly due to the fact not that these 
parts are not etched deep enough, but that they are 
too wide, so that the canvas or muslin or hand gets 
into them and takes the ink out. Where the holes, 
i. e., lines, are equally deep but uarrow, the ink is not 
wiped out, and, of course, prints sufficiently dark. 
Hence arises the necessity of some device whereby the 
broad patches may be broken up into narrower ones, 
and yet etched to the same depth as before. This is 
secured by graining, i. e., covering the surface of the 
plate with some substance in a fine state of division cr 
powder, which adheres to it and prevents the action 
of the etching fluid fat these parts. Space does not 
permit detailed instructions in this matter; but, 
briefly put, the process is this: A suitable box is so 
made that a quantity of the gfaining substance, gen- 
erally bitumen or resin in a form of fine powder, can 
be shaken up so as to fill the box; this may be done 
either by turning the box round and round or using a 
rotating fan inside the box, which beats the powder 
into a dust clond, filling all parts of the box. <A short 
time, say one-half minute, is allowed to elapse, so tiat 
the larger particles may settle to the bottom, The 
copper plate, duly polished, is now introduced into the 
box and placed in a borizontal position on a suitable 
stand. The fine dust gradually settles upon the sur 
face of the piate, and after some two or three minutes 
it becomes more or less evenly sprinkled with a fine 
powder. The plate is now carefully removed, so as to 
avoid any disturbing air currents; and, one corner 
being held in a pair of pliers, is gradually warmed by 
holding over a gas flame until the solid powder 
particles just melt, and so firmly adhere to the copper. 
When cvol the carbon resist is mounted on the now 
“grained” surface, and all the other processes go on 
as already described, 

It is usual to deseribe the graining process as a mat- 
ter of necessity, but for open line work this is not the 
case, and it is for this, among other reasons, that such 
a subject was suggested. From it a valuable lesson 
may atonce be learned, viz, what can and what ean- 
not be done without graining the plate. 

It is obviously beyond the possibilities of a short 
article like the present to enter into many points of 
importance and interest, but the writer had in mind 
one who wished to make, unaided, a first experiment 
in the process in its simplest form, and has, therefore, 
purposely omitted all the smaller matters that could 
possibly be left out, so that the work shall be as simple 
If the above directions are followed, a 
result—perhaps not artistically or technically perfect— 
can be most certainly obtained sufficiently good to 
encourage one who has done thus much to feel strongly 
tempted to trv a half-tone subject. In. that case 
graining the plate is practically a necessity. Thus a 
“vraining box” is needed, and other minor matters 
also must be attended to. Por detailed instructions 
we muat, therefore, refer the student to the textbooks 
on the subject. Inclosing this brief outline of the 
process, the writer most heartily and sincerely wishes 
the student every suecess in his first experiment in 
this beautiful process, 


as possible, 
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RUBBER goods for druggists’, stationers’, 
eal uses are made, as a rule, of the best grades of 
Para, the best rubber in the world, To get various 
colors in these goods, the rubber, after being washed 
and dried, is mixed meehanically with various pig- 
ments, such as oxide of zine for white, lampblack for 
black, golden sulphuret of antimony for yellow, and 
vermilion for red. The mixed rubber is then run 
through heavy steam heated rollers, or calenders, into 
thin sheets. For different goods these sheets are 
made into rough forms from the plastic rubber and 
are vuleanized, or baked. Take, for example, station- 
ers’ bands. These goods are usually made of pure 
rubber, with just enough sulphur to accomplish vul- 
eanization. Asa rule, not an ounce of rubber shoddy 
is incorporated and only rarely are coloring matters 
used. The process of manufacturing rubber bands is 
very simple. The thinly calendered pure gum sheet, 
while soft and pliable, is wrapped around a form until 
it is shaped like a flat tube of the thickness desired. 
It is then vulcanized; in other words, the rubber 
dough is baked. The tube is then slipped off the 
form and run through a machine which cuts it into 
strips, and the bands are ready for boxing and sale. 
The ordinary stationers’ band is the gray band, so 
called because the small percentage of free sulphur 
which remains after vulcanization comes out in the | 
form of a whitish coating on the outside of the band. 
German rubber manufacturers make bands that look | 
as if they were made of alternate blocks of red and 
black rubber. This is done by sticking sheet after 
sheet of red and black rubber one upon the other 
until a sufficient thickness is formed, and then cutting 
slices down through the mass, which slices are wrap- 
ped around the form, vuleanized and run through 
the band cutter in the ordinary manner. 

Rubber erasers are manufactured in mach the same 
way as most moulded goods—the rubber dough goes 
through the ordinary processes of mixing, refining 
and calendering, except that a certain percentage of 
finely powdered pumice stone or emery is inecorpor- 
ated with the compound to give it an erasive quality. 
The goods are then put into moulds and cured under 
steam beat. Deseribed thus briefly, it would seem to 
be a verv easy matter to make a good erasive com- 
pound, but asa matter of fact it is very difficult. A 
certain manufacturer of rubber erasers in trving to get 
exactly the right thing for a rubber compound, one 
that should embody a fine cutting surface and yet be 
soft and pliable and free from the hability to smutech 
the paper, tried 175 different compounds before he 
discovered one that exactly suited him. Itis well to 
state that he was rewarded for this careful experi- 
mentation, for his eraser was sold the world over as 
the best in the market. 

Penholders of rubber are of course in the 
which is known as vuleanized, or hard rubber. 


HOW RUBBER SUNDRIES MADE. 


and surwyi- 


form 


This 


is simply rubber dough wixed with a large perceutage | made the 


| then returned to its place 


| 
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lighter. 


and put through the vulcanizing process. 
turned to the required s 


— 
subjected and the large 
matter, 


holders can be made. Occasionally hard 


blackness. 
both 
done so perfectly that there is no further finish need- 
ed on them. 

TUBING. 


Manufacturers of druggists’ sundries and makers of 
mechanical rubber goods all produce rubber tubing. 
Most of the rubber tubing is made on the tubing ma- 
chine. There are, however, a few manufacturers who 
still make a most excellent article in the old fashioned 
way by hand, 

A brief description of the process is as follows: 
The sheet rubber is spread quite thin on cotton sheet- 
ing in a roll of some fifty yards in length, which is 
hung in a rack at the end of a table which is zine- 
covered and very smooth. The foreman of the tube 
makers takes a stick a trifle ionger than the sheet is 
wide, and slipping it under the edge, acquires a firm 
hold. One of his assistants winds the cotton sheeting 
off while the foreman backs slowly, taking care not to 
stretch the long sheet which follows him. Letting it 
drop upon the zine, he wets his knife and cuts the 
sheet away from the roll. The tube makers now 
gather in their places, all on the same side of the 
table. The further edge of the rubber sheet is se- 
cured to prevent slipping, by running a small brush, 
wet with naphtha, under the edge of the sheet. The 
wires, which are to form the core of the tubes, are 
laid upon a table at the back of the workers. They 
have been treated previously to a thorough coating of 
soft soap, after which a light coating of cement is 
brushed over them. A wire is laid upon the edge of 
the rubber sheet, the four tube makers strike it gently 
to set the cement. It is then raised free from the 
table and rolled over upon itself three or four times, 
calipers in the hands of the workers determining iis 
size. The foreman then goes to the further end of 
the table and by asingle, long, skillfol stroke cuts the 
tube free. After being rolled forward and back 
several times, and possible blisters being pricked, the 
tube is swung over and deposited upon the rear table, 


which is covered with cotton cloth, to prevent the} 


rubber from losing its shape. 

Next comes the process of wrapping the tubes in 
cloth. Long strips of cambric, or other fine cloth, 
are thoroughly wet and laid upon the table, the edge 
is lapped over the tube, brushed down with the 
fingers drawn tight, and with a quick roll wrapped 
securely. It is sometimes further tightened by a pro- 
cess of roiling and is then packed in an iron pan, 
ready for the vuleanizers. 
canized the cloths are stripped off and the goods are 
ready to be bleached and finished. In removing the 
tubes from the wires it is customary to heat them 
slightly, and for large tubes a jet of air is forced in to 
help slip them off. 

This kind of tubing has one advantage over that 
made of one thickness of stock, inasmuch as it is very 
strong and, having no seam, is not liable to break open. 

Another method of tube making is to have the 
sheet spread as thick as the walls of the tube, and 
the sheet is folded over itself and cut off obliquely. 
The two edges then fit together and form a tube. The 
most common method to-day, however, is to force the 
tubing out of a screw machine similar to that in which 
lead pipe is made. 


NIPPLES. 


The fine tracery of parallel lines that cover the sur- 
face of nipples is usually given to the rubber sheet by 





Nipple Gord 











Case for Holding Nipple Cores. Nipple Form. 


a corrugated roll. Another way, however, is to use 
square impression plates, upon which are placed 
squares of rubber, which, when pressed, retain the 
fine lines which are graven upon the plates. The rab- 
ber sheet is next cut into nipple pieces by dies which 
are nearly heart shaped. After the pieces have been 
delivered to the makers, the next process is cement- 
ing. The pieces are laid in piles, and then painted 


with a rubber cement and spread upon tin plates to| 


dry. The tools of a maker are a case in which are 
places for a certain number of metal nipple cores, 
cement cups, with brushes, gloves for taking off nip- 
ples after being vulcanized, pans and plates. The 
cores are pear shaped pieces of lead or typemetal, 
moulded around iron pins, 

In waking up, the maker takes a core, places it in 
the center of the rubber, draws the edges together, 
and with a rapid pressing of the thumb nail against 
the two edges, closes the gaping seam. The core is 
on the case and another is 
In this way the whole case is soon studded 
pear shaped, rubber covered cores. Next is 
flange at the lower end. The operator 


eovered. 
with 


of sulphur and baked until it is burned to a tough} presses firmly on the lower edge with an upward mo- 


black consistency. The strip of 





rubber dough is' tion, 


This turns it over a little, and when continued 








After the tubes are vul-| 


around the stem makes a small ring, and continue: 
brings out the flange. The nipples are then placed ii, 
pans half tilled with French tale. When packed the, 
are taken away to the heater, the pan filled with tale 
and put in for the curing process. In nipple making 
it is imperative that the workers have strong thum! 
nails. If brittle, the utmost care in trimming is taken, 
and they are oiled and watched with daily solici- 
tude. A cracked or broken nail often makes a worker 
ineligible for this part of the druggists’ sundry busi- 
ness 

Nipples are frequently dipped, that is, the core is 
plunged into cement made of dissolved rubber, and 
then dried and cured. They are also moulded ir 
some factories. Scores of different kinds are imade, 
and of late a large business has grown up in making 
calf nipples, which are successfully used in bringing 
up the progeny of cattle on the bottle. 


BU LBS. 


Long bulbs, such as syringes and atomizers, are 
made from two pieces of rubber ; round bulbs, such 
as pumps and balls, are made of three pieces. Odd 
shapes that call for variations from the established 
modes are daily encountered; a competent pattern 


; Single Neck Bu'h B 


Double Neck Bulb. 





Breast Pump Bulb 


maker, however, will find little difficulty in so ar- 
ranging the parts as to secure the best results, both 
in vuleanizing where the even swelling of the bulb in 
the mould must be considered, and also that the 
seams run so as to be protected as much as possible 
by the general contour of the bulb. Zine or galvan- 
ized iron patterns are used for cutting out the parts 
of the bulb. Each piece cut must have distinctly 
skived edges. Considerable care is necessary in this, 
as the strength of the seam depends upon the smooth 
| fitting of the edges. The three parts for hollow balls 
may, however, be cut with a die. If the bulb has a 
| neck, small pegs of iron are first prepared by being 
|} cemented and wound with strips of rubber as a nu- 
cleus. The two or three parts of the bulb are then 
| brushed with cement the whole length of the skived 
ledge, after which they are thoroughly heated. When 
the rubber is thoroughly warmed and softened, the 
bulb maker, taking a prepared peg, places the neck 
lof one piece on one side of the rubber core, and 
another neck piece on the opposite side, then presses 
|them firmly together, and, rolling the whole tube 
|shaped piece between thumb and forefinger, has fin- 
|ished the neck of the bulb. The next process is that 
of knitting the edges which form the seam. Holding 
the finished neck toward him in his left hand, with 
the thumb and forefinger of the right he pinches the 
edges firmly together for nearly the whole distance 
jaround. Into the side aperture, which is left open, is 
| poured a little water or liquid ammonia. The open- 
|ing is then made still smaller, and, as a final touch, 
the maker puts his lips to the orifice, blows full and 
hard into the inside of the bulb. The softened rub- 
ber under this !pressure expands, the flattened shape 
is lost in a fuller and more rounded ‘outline, while the 
operator, with a quick nip of his teeth, closes the 
opening, the imprisoned air and water holding the 
sides apart in symmetrical corpulency. 

After the makers have done with the now partly 
made bulb, it is passed to the trimmers, who, armed 
with scissors with curved blades, carefully circle the 
seams, cutting away all unevenness, till the whole ex- 
terior is smooth and ready for the mould. In front 
of the trimmers are a number of shallow pans partly 
filed with chalk. Into these the bulbs are laid. 
The bulbs on leaving the chalk pans are deposited in 
a small cylindrical box, where they are dusted with 
tale so that the rubber cannot adhere to the inside of 
the mould. A mould worker now taking one-half of 
a mould in his left hand, with his right gently forces 
a bulb into it, capping it with the second half. If the 
pattern maker has done his part faithfully, each will 
just fit its mould; if not, they will come out of the 
vuleanizer full of powder cracks. 

The moulds, after being fastened, are piled on cars 
that run upon small tracks into the vuleanizers. When 
the curing process is completed, the vuleanizers are 
opened and the cars, by a short extension of the track, 
are run under a simple shower bath, which quickly 
cools them. They are then unkeyed, the moulds twisted 
open and the bulbs taken out. If the work be well 
done, the swelling of the liquid within its rabber prison 
has exerted so intense a force that every line and letter 
within the mould is reproduced upon the outside of 
the bulb, while the sulphur, combining with the heat. 
accomplishes the vulcanization. 

The bulb next goes to the cylinder room, where it 
undergoes‘a thorough scouring and polishing in slowly 
revolving tumbling barrels. When taken out of the 
cylinders the dirty yellow color which the bulb bore 
on leaving the mould has disappeared, and it is now 
smooth, white and finished. The neck being cut off 
the required length, the bulb is ready for market or for 
the various fittings which accompany it as adjuncts to 
the syringe or atomizer. Where a smooth, clear-cut 
hole is needed in any part of the bulb, it is cut by a 
swiftly revolving punch. 

TEETHING RINGS. 

The best teething rings are made by hand, although 
the best “ pads” are the product of the mould. The 
hand presses consist of the spreading the mixed stock 
in thin sheets that are carved with a tracery of fine 
lines. The cutter then forms rectangular strips with 








piuked edges on two sides and skived edges on the 
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ther two. These are then placed round a wooden 
sandrel, the two skived edges knit togetber with the 
humb nails, and, after cementing and drying, the 
strip is rolled over and over upon itself until it forms 


Ft 








* Teething-Ring Piece 





feething Ring on Mandrel, 


a perfect ring. Umbrella rings and a host of others 
for various uses are made in this same manner. 


WATER BOTTLES AND FOUNTAINS. 
In making these goods up the rubber compound, 
which is usually white, is first spread in thin sheets, 


and may have either a smooth surface or one covered 
with a tracery of fine lines. Two sheets of rubber are 











= 


- 
Head, Tail, and Binding. Water Bottle Piece, 


placed together, the finished surfaces being outside, 
and the bottle iscut out by a large die. These parts 
are then put in cloth books and delivered to the 
makers, who have long, double decked, zine covered 
tables. The kit of the maker consists of a cement cup 
and brush, a small steel hand roller, a stitcher or trac- 
ing wheel and a pair of curved scissors. Extending 
horizontally from the edge of the table is a sickle- 
shaped piece of half round iron upon which the bottle 
is placed, the iron being between two halves. A strip 








Roller. 


Finished Water Bottle. 


of binding made of white rubber with pinked edges is 
then placed over the seam joining the two halves, 
rolled down hard with a hand roller, and then stitched 
with a tracing wheel. Following this comes the little 
ornamental triangular piece at the lower end of the 
bottle and the two finished pieces for the neck which 
encircle the stopper and its metallic connections, 
When the bottle is finished, a little French tale is 
blown inside to keep the plastic rubber frow stick- 
ing together, and it is then laid flat in a vuleaniz- 
ing pan partly filled with French tale. It is covered 


Stitcher. Water Bottle Seamer. 


about three inches deep with another layer of the same 
material, and is then put through the process of val- 
canization.—India Rubber World, 


NEW ELECTRICAL APPARATUS. 


THE apparatus that various manufacturers have 
brought out with a view to their being operated by 
small bichromate batteries are already numerous. Mr. 
E. Voliwinkel, of Vienna, has recently devised some 
bew ones that we believe it of interest to make known 
toour readers, Let us mention in the first place the 
batters used, a section and plan of which are seen in 

iz. 1. An ebonite cylinder, A, is provided with three 
longitudinal apertures, in each of which is placed a 
Small strip of platinum, P, and a zine cylinder, Z. 
Terminals, B, at the top, permit of connecting the 
three elements in tension. The surface of platinum 


cording to the model. It is possible to obtain 6 volts 
and an intensity of from 2 to 5 amperes, This battery 
may, in the first place, be used in a portable lamp 
(Fig. 2). A small lamp is mounted in a glass globe 
fitied to the upper part of a box. The battery is fixed 
in the top of the latter and connected with the lamp. 
The liquid, which consists of a solution of bichromate 
of potash, occupies only half of the total volume of 
the box. Upon inverting the apparatus, as shown in 
the figure, the liquid descends and fills the cylindrical 
apertures mentioned above. In order to prevent any 
derivation, the extremities of the zines are covered 
with rubber and a wax seal. The duration of the 
operation is about an hour and a half. 

Fig. 3 shows the adaptation of the lamp to a cane. 


— 











ELECTROPHOTOGRAPHY. 


THE singular resemblances that are presented by the 
different forms of energy which manifest themselves 
by the elastic variations of the ether have, during a 
few years past, increased in considerable proportions. 
Heat and light were at first confounded; then Max- 
well, by a theory purely mathematical, and Hertz, ex- 
perimentally, showed that electric phenomena also 
were due to undulations of the ether, and that they 
differed from the preceding only in wave length. 

It was, nevertheless, strange to find that heat, light 
and electricity, having the same kinetic properties and 
possessing the same velocity of propagation and the 
same physical dimensions, rarely act in a comparable 














| tom and containing the liquid. The battery is screwed 
ito the top. and above it is the glass handle of 
the cane. This can also be placed in a metal box that 
may be closed at will. The battery employed in the cane 
contains three elements of a total platinum surface of 
60 square centimeters, 
operate, it suffices to incline it, as shown in Fig. 3. 


The latter consists of a conical tube closed at the bot- | manner upon chemical materials. 


In order to cause the cane to) 


SOME NEW ELECTRICAL APPARATUS. 


1. Section and*plan of small battery, 2. 
4 and 5. Lamps with reflector and projector. 6. Electric monocie. 


Small portable lamp. 3, Electric cane, 


It is even upon this 
fact that Mr. Gustave Lebon relied to demonstrate the 
existence of a black light, It is especially upon the 
nou-activity of the electric waves upon a sensitized 
plate that he based his conclusions as to the existence 
of special rays traversing opaque substances and pos- 
sessing photogenic properties. This experiment was 
repeated, moreover, by the Messrs, Lumiére on the 


The cane when filled weighs 510 grammes. It is 85/ one hand and Mr. D’Arsonval on the other. 


|centimeters in length and is 33 millimeters in dia-| 


meter at the handle and 15 at the ferrule. 


flector and a projector. 
adapted to an eyeglass and connected by a silk cord 


for 45 minutes. 

These different apparatus show that it is still possi- 
ble to find various new and interesting arrangements 
as regards the minor utilizations of electric energy. 

To the various apparatus of which we have just 
spoken we can offer but a single objection and that 
concerns the use of bichromate batteries. It is true 
that the liquid is inclosed in vessels that can open 
only for the replacing of the worn-out materials. It 


with a special model of the battery that gives a light | 








‘cover the sensitized plates). 


We have been able to prove the photogenic activity 
of electric waves experimentally in the Ogereau labora- 


Figs. 4 and 5 show similar lamps arranged with a re-| tory of photography. 
The lamp shown in Fig. 6 is | 


If a sensitized plate be placed under a negative pro- 
tected against the luminous rays in a sort of air space 
dielectric, it will be impressed. 

Our method of operating, which gives very satisfac- 
tory results, and the arrangement of which is due to 
Mr. De Bouillanne, superintendent of the laboratory, 
is as follows : 

The negative and the sensitized plate are placed 
gelatine against gelatine (we use ordinary plates) 
and the two plates are placed at the bottom of a 
pasteboard box (say the simple box that served to 
The box is then closed 

















Fie. 1—ELECTROGRAPHIC APPARATUS. 
B, box; P P’, metallic plates ; C C’, negative and sensitized plate; T, tablet. 





valalala| 











E. Mortev Se 





quantity of liquid, es 
in Figs. 2 and 3, is su 
duration. 


ciently large to assure a certain | 





reaches « total of from 40 to 80 square centimeters, ac- 


tities of electric energy.—La Nature. 


|we develop our negative. 
It would be possible also to employ acenmulators of | without difficulty in a bath of medium strength. 
small dimensions, which would store up larger quan- | image thus obtained is very rich and the details appear 
| with remarkable distinctness. 


Fie. 2.—DIAGRAM OF THE ARRANGEMENT EMPLOYED 
FOR THE EXPERIMENTS. 


may also be objected that the duration of lighting is|and placed between two sheets of metal, each con- 
not very long. It must be observed, however, that the | nected with the terminals of an induction evil giving a 
ially in the apparatus shown | spark from seven to ten centimeters in length (Fig. 1). 


After a length of exposure not exceeding ten minutes 
The image then appears 
The 


The shadows have not 
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that opacity that we too often find in ordinary posi- 
tives. Finally the whole exhibits a surprising softness 
and model. 

This ingenious arrangement permits us to guarantee 
a complete opacity for the white light, and even for Mr. 
Lebon’s rays—the “ black light.” We have, therefore, 
as & consequence, warded off all ordinary actinic aec- 
tion. 

We have discovered a certain number of interesting 


phenomena, and it now remains for us to develop 


them, and, at the same time, to discuss the conditions 
of the experiment. 

The number of interruptions in the coil plays a pre- 
dominant role in the time of sensitization of the plate. 
The latter is so much the more rapidly impressed in 
proportion as the number of frequencies is greater. 
The impression, all things else being equal, does not 
seem to be a factor of the time of exposure. Our first 
experiments were made with a period of exposure ex- 
ceeding three-quarters of an hour. 

Now we have since been able to reduce this time of 
exposure to fifteen minutes without causing the results 
to vary in a perceptible manner. 

But what seems to us to play the most important 
role after the intensity of the current (a function, as 
we know,’ of the number of frequencies) is the nature 
of the metallic plates, the armature of the condenser | 
and perhaps their distance. We experimented in the 
first place with two plates, one of copper and the other 
of lead, This first result answered our expectations. 
We then varied the nature of the metal, and for the 
copper and lead substituted two plates of iron and 
then of nickel, and the results varied all in all. The 
photograph did not appear. 


If the distance of the plates is too small, we bave a| L. Moore, Chief of the Weather Bureau, with a view 
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Fig. 1.—Hargrave cellular kite 


Illustrating Cellular Kites. 





machine and in allowing the discharge to pass for a 
few instarits they were able to obtain a photographic 
impression. 

ut such phenomena are rather due to the action of 
the discharge. They ought, therefore, to be wholly 
set apart from our experiments, which differ from them 
by the length of the time of exposure, the variations 
that we have made them undergo and especially by 
the entire absence of any luminous action, however 
feeble. 

Perhaps the photogenic action that we have ob- 
| tained might be attributed to the electric waves con- 
| verting themselves into Jaminous ones (X or ultra-violet 
|rays) that impress the plate. But it appears to us 
| more logical to attribute this action purely and simply 
to the electric waves themselves capable of acting upon 
chemical waterials in a manner exactly comparable 
with luminous waves, 

A few anomalies that we have observed, moreover, 
seem to promise us some interesting results that we in- 
tend to study thoroughly, and we think that these 
facts will be able to shed a new light upon actino-elec- 
tric phenomena, aud perhaps upon the Roentgen rays, 
and perhaps even upon the theories of the ether. —J. 
Robinet and A. Perret, in La Nature. 





A WEATHER BUREAU KITE. 
By Prof. C. F. Marvin, U. 8. Weather Bureau. Re- 
printed from the Monthly Weather Review. 
Ln this age of progress even the boy’s kite is made to 


serve a useful purpose, and investigations are now 
being made under the special direction of Prof. Willis 





Pig. 2.—Pottér diamond-cell kite 
oo 











Fig. 4.—Fork on atrot. 
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Fig. 3.—Upright frame 


snark, and the result obtained is entirely negative. 
We have here, therefore, the conditions of an ordinary 
dielectric. 

It might be objected that these experiments have a 
certain relation with those undertaken some vears 
ago by Mr. Niewenglowski on the one hand and Mr. 
Laoureux on the other, and in which it was shown 
that if, of two photographie plates placed in contact, 
one is impressed, the phosphorescence of the gela- 
tine previously exposed to the light will suffice to fix 
the image upon the second, 

But ip this case the time of exposure is several hours 
and the image is made to appear only by very strong 
developers. Phosphorescence in our case plays no 
part, as we have been able to ascertain by exposing 
our two plates for the same time under protection 
from luminous rays and from the influence of electric 
waves, 

We must also eliminate anv explanation coming 
from black light, this, as we have already said, not 
traversing black paper. Now the plate boxes, as every 
body knows, are covered with black paper. Messrs 
Lumiére and D’Arsonval have discussed the experi- 
meuts of Mr. Lebon, and Mr. D’Arsonval has shown 
that the results that were wrongly attributed to black 
light were in reality due only to phenomena of pbos- 
phoreseence, Mr. Charles Henry having proved on his 
side that the rays emitted by sheets of glass by phos- 
phorescetice were very rich in X rays, capable of im- 
pressing a sensitized plate even after their passage 
through opaque bodies, 

Let us recall here the experiments of Messrs. Bondet 
and Tommasi. In 1886 these gentlemen, by the action 
of the silent discharge, obtained effects comparable 
with those produced by ordinary light. age placing 
a sensitized plate between the two termina 





s of a Holtz} 


or Gus, 





to employing kites for the purpose of sending meteoro- 
logical instruments to high elevations, so as to gain 
better information respecting the nature and causes 
of atmospheric phenomena than can be done from 
observations at the surfacc of the earth. 

We are sometimes told by naturalists and others 
that man is a descendant of the monkey, and that by 
processes of evolution the tail, among other charac- 
teristics, has been entirely dispensed with. Exactly 
this same sort of evolution is going on before our eyes 
to-day. Kites are rapidly losing their tails, and those 
of the future are sure to be made altogether without 
tails. Among the great variety of sizes and forms 
tried by the Weather Bureau, none have tails. 

The one of which a detailed description is given in 
this article is selected for the reason that it is among 
the best, and at the same time is not very difficult to 
make. 

A word here respecting the origin of kites of this 
character will be interesting to manv readers, who will 
be surprised to find that as early as 1866 Wenham per- 
ceived the advantages of superposing two or more 
planes one above the other for the purpose of securing 
a large extent of sustaining surface for artificial flying 
machines. After wany years, Hargrave, an indefatig- 
able and very able inventor of flying machines in 
Australia, embodied Wenham’s idea of superposed 
planes in his odd-looking box-shaped kites. The re- 
seuiblance of these kites with their thin walls to a 
honeycomb with the ends of the cells open seems to 
have suggested to Hargrave that the kites be called 
cellular kites. Some made by him were employed for 
the purpose of sustaining himself at considerable 


condu.t certain investigations. 





Fig. 8.— Weavers’ knot (loose). 


heights in the air in order that he might the better 


Hargrave type were suited tothe needs of the Weather 
Bureau work, Mr. 8, A. Potter, in October, 1895, made 
several cellular kites of different sizes. The trials were 
so successful from the first that kites of this type have 
been employed exclusively in subsequent investiga- 
tions. Mr. Potter, it seems, was the first in the 
United States to successfully construct and fly kites of 
this kind. After a few trials he bit upon an important 
modification whereby the construction was greatly 
simplified, and the strength and lightness increased. 
This kite is described below and shown in the illus- 
trations. 

The following description of a kite of convenient 
size is given with great minuteness, forthe reason that 
there will probably be many observers who will be 
delighted and instructed to possess and fly one of these 
seemingly odd-shaped cellular kites. 

When flown in a good breeze of 10 miles or more per 
hour the kite will puali quite as much as one can com- 
fortably control without the aid of a special reel for 
managing the string. 

Fig. 2 represents the kite as it appears when a short 
distance up in the air. 

The kite contains 15 square feet of cloth and should 
be flown with strong hemp twine. The exact kind of 
string is known on the market as ‘‘Cable-laid twine 
No. 24.” The cloth may be either of silk, or quite as 
well, of the finer and lighter grades of cotton, such as 
nainsook, lonsdale cambric, calico, ete. 

It is very important that the wood used for the 
sticks be light and straight grained. Soft white pine 
is probably the best and most available material. 
Spruce is stronger, but more difficult to procure. 

The following material is required in its construction. 

4 pieces of pine \4 inch thick, 5g inch wide by 44 
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Fig. 5.—Noteh in long strut. 











Fig. 6.—Fork op long strut 
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Fig. 7.—Arrangement of bridle 














Fig. 9.—Weavers’ knot (drawn (igh). 


inches long. These are the sticks which appear at the 
top and bottom and at the side edges in the figure, and 
extend from one piece of cloth to the other. 

2short struts, ‘4 inch thick, °g inch wide and 15 
inches long. 

2 long struts, 44 inch square by about 38 inches long. 
The exact length must be determined after the cloth 
has been put on. 

2 strips of cloth, hemmed on both edges, 81 inches 
long and 13 inches wide after hemming. 

12 wooden cleats will be needed, some 1-inch wire 
brads and a few 2-ounce tacks. 

Having provided the above material the first thing 
is to make a frame such as shown in Fig. 3. The top 
and bottom sticks are two of the long thin sticks, the 
uprights are the two short struts given in the list 
above. Small cleats must be nailed with brads on the 
top and bottom of each strut in order to clasp the 
long pieces, as shown in the full size view, Fig. 4. 
When the struts are finally in place, 7 inches from the 
ends of the long sticks, brads must be driven through 
the points so as to hold the long sticks from slipping 
in the fork. To make the frame rigid, wire ties musi 
be added, as shown in Fig. “. Soft iron wire used by 
tinners for holding stovepipes, etc., will answer. The 
wire should be passed through a small hole in th« 
wood and fastened by twisting aroand the long piece*. 
not to the struts. In the absence of wire, string ma) 
be used. The length of the wires must be just right 
so that the angles between the long pieces and th« 
struts are right angles. 

The next step is to prepare the cloth covering. The 
material is generally a yard wide. Of this, take « 
sae 81 inches long, the ends should be torn, not 
cat off. They will then be true and square with the 
fibers of the cloth. The selvedge edges had best be 





Finally, in order to determine whether kites of the 
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hemmed, and this should be done before tearing the 
clot: lengthwise. After hemming, lay out one end of 
the cloth smooth and flat and measure from each hem 
ward 134¢ inches. Cut the cloth at the marks for a 
nee of about half an inch and then tear the eloth 
entirely through, lengthwise, twice, thus forming two 
lon strips, the raw edges of whick must be hemmed. 
Lay out, in turn, each end of each strip smooth and 
fit ona table, and with a straightedge draw a pencil 
jine across the cloth just lg inch from the end. The 
two ends of a strip are next brought together, over- 
ind sewn together with two rows of stitching, 
the two peneil marks coincide exactly. The 
wuld be in the shape of two endless bands. 


in 


dist 


lapped : 
so that 
eloth sh ' 

The next step 1s 
are to be attached. 
out smooth 
through inside the band. 
in the band come exaetly over the edge of one of the 
strips. When smooth and evenly stretched, draw a 
pencil line across the band exactly in the middle, 
where it turns around the edges of each stick. If the 
laced at one stick, the line already drawn 


senin 


sl nswer. Now, shift the band part way around | 
o1 icks, so that the two pencil lines across the | 
elot ill be exactly even with each other. These 
lines ill then be exactly midway between the sticks. 
When this adjustment of the cloth has been accom- 


lish 

Vicks as before. Time and eare spent in laving out 
these Jines accurately on the cloth, so as to divide it 
into four exactly even portions, when stretched, will | 
be well repaid in the even flying of the kite. 

The cloth bands are next fastened to the frame 
shown in Fig. 3 by small 2-ounce tacks, driven exactly 
through one of the pencil lines which is placed directly | 
over the edge of the frame. One edge of the band is 
made to come just even with the ends of the long) 
sticks of the frame. The second band is attached at | 
the opposite end of the frame with the edge of the)! 
cloth even with the ends of thesticks. Five or six | 
tacks are sufficient on each mark, and when the cloth | 
has been fastened to one edge of the frame the oppo- | 
site mark on the cloth must be tacked to the opposite | 
edges of the frame. | 

There are now two remaining lines on each band of 
cloth. At these marks the cloth is tacked to the edges 
of the two long thin strips of wood, in the same man- | 
ner as just described, the edge of the cloth being fast- | 
ened even with the end of the stick in each case. In 
fastening the cloth the pencil lines should be placed 
exactly over the middle of the edges of the sticks. 

All that remains is to finish up the two long cross | 
struts, On one end of each of these cut out a notch 
as shown in Fig. 5 and nail on a cleat so that it shall 
appear as shown in Fig. 6. Place the fork thus formed 
over one of the loose strips attached to the cloth at the 
side of the kite, and stretch the band taut. Make a 
mark on the unfinished end of the strut, showing the 
depth at which to cut a notch, and form a fork like the 
one shown in Fig. 6, which, when finished, will clasp 
the remaining loose stick of the kite, and stretch the 
cloth up taut as a dram head. 

When the long struts are placed finally in position, 
they should be foreed down against the short upright 
struts and the two firmly tied together by wrapping 
with waxed string. A brad should be nailed through 


so that this cannot slip on the side sticks. 
The kite is now ready for the bridle or bellyband, | 
and it makes no difference which side of the kite is up- | 
permost, or which cell is made the forward one. In} 
some respects it is best to dispense with the bridle and | 
fasten the string directly to the lower stick of the 
truss, shown in Fig. 3, but as the best point can 
scarcely be located without trial and as new holes | 


and more rapidly moving currents. 
When the wind is very strong crop the ball of twine 


‘and let the kite go up directly and quickly from the 
hand. 

Tandem Kites.—Several kites can be sent up on the 
same line. When an additional kite is to be sent up it 
must be first carried out, say 100 feet attacbed to a 
separate line of this length, the end being tied to a 
loop formed in the main line, 
| kite is tossed up as already described. 





in flying, and it may be necessary to run a little with | Roentgen rays. 
a long string out, in order to get the kite into upper} whole tourmaline and a portion of the other, a greater 


on the ground so that the cord can pay out rapidly | interferes with the rays. 


In the second photograph, of one 
| density can be noted where two layers are lying par- 
allel with each other than where only one tourmaline 
The third photograph shows 
the unbroken tourmaline covered at one part by a 
| portion of the broken tourmaline lying parallel with 
its axis. The other part of the broken tourmaline is 
placed at right angles, and Dr. Macintyre raises the 
| question whether the density of the square area is 
greater than where the two tourmalines are lying par- 


When all is ready tie! allel with each other. In bis opinion, the photographs 


bear out the observations by direct vision, and appear 


Fine wire is the only suitable material to be used for to give negative results; and an examination of the 


is the fineness of the wire, the diameter of which will 


| be about one-fifth that of hemp twine. The wind presses 


against the coarse twine with a seriously detrimental 
force, whereas the fine wire cuts through with but 
little resistance. The wire employed by the Weather 


Bureau is just about the thickness of an ordinary’ pin. | 
In Franklin’s famous kite experiments, in which he} 
drew lightning from the clouds, the wetted string be- | 


came the conductor of the electricity, and in recent ex- 
periments a fine copper wire was used with the kite 


|, draw two more pencil lines at the edges of the | string, the former conducting the current and the latter 


flying the kite. When wire alone is used, the electri- 
fication is considerable at all times, and with two 
or three thousand feet of wire out, sparks an inch or 
more long may be drawn from the wire. 





to find the points at which the sticks | flying kites at the very greatest elevations. Steel piano- | two photographs which form the result of his crucial 
Stretch each cloth band separately | forte wire capable of sustaining over 200 pounds will | experiment leads us to conclude that there is not any 

apd straigat over two thin sticks run | weigh about nalf as much as hemp twine of the same’ appreciable difference of brightness between them. 

tis well to make the seam |strength. A still more important advantage, however, | ROENTGEN 


RAYS AND THE RESISTANCE OF 
SELENIUM. 

Mr. J. W. Giltay, Delft, Holland, has sent us the 
| following important communication on the influence 
| of Roentgen rays upon the resistance of selenium. 

Some weeks ago, the possibility of Roentgen rays 
having an influence on the resistance of selenium oc- 
curred to me. I made a preliminary experiment to 
put this idea to the test, but, probably owing to the 
00r state of my induction coil, I failed to get any ef- 
ect. Want of time prevented me from trying again 
with another coil. 

1 told my failure to Prof. H. Haga, of Groningen 
University, who kindly undertook to investigate the 
| subject. ‘The selenium cell I made for him was of the 


When recording meteorological instruments are sent Sheiford-Bidwell type (Nature, November 18, 1880) ; 


up they are attached to the wire below the kites. 

The proportions of the kite may be varied consider- 
ably without impairing its flying qualities, and the 
size can be changed to any extent. 

In the SCIENTIFIC AMERICAN of March 14, 1896, we 
nublished an account of the Hargrave Kite and the 

amson Folding Kite. 








RECENT RESEARCHES ON ROENTGEN RAYS. 


WE are indebted to Nature for the following notes 
which comprise the latest advances made in Europe 
on the Roentgen rays. 

The novelty of Prof. Roentgen’s skeletal photo- 
graphs has almost worn off, and the field of research 
opened by his observations is now mainly occupied 


| by scientific workers who are endeavoring to analyze 


the rays and to extend the knowledge of their charac- 
teristics, rather than to produce startling pictures 
capable of exciting the wonder of the general public. 
But though the interest of scientific dilettantes has 
waned, the investigators who remain in the field are 
still so numerous that it is hardly possible to keep in 
touch with the multitude of observations published ; 
<n in some cases, perhaps, a little prema- 
turely. 


ATTEMPT TO POLARIZE ROENTGEN RAYS. 
Dr. John Macintyre, whose observations on the ca- 


| the working surface was 20x 44mm. The resistance 
of this cell was in darkness 31,600 ohms, in diffuse day- 
light it was about 15,300. 

Prof. Haga with this cell got the following results, 
which I publish in this letter with his full approval. 

The Crookes tube he used was of the ordinary pear 
form (not a foeis tube), and highly evacuated, giving 
undoubtedly a very strong Roentgen effect. The in- 
duction coil was one of Ruhtnkorff’s, of a length of 60 
em.; the battery for driving the coil consisted of five 
accumulator cells, 

The distance between the selenium cell and the 
under part of the tube was 38cm. ‘The cell was covered 
with pasteboard, and over this was laid a thick sheet 
of zine. The resistance of the cell was now measured 
| by the bridge method, one dry cell acting as the bat- 
tery, contact being of course made only momentarily. 
The resistance in the dark was found to be 31,600, as I 
remarked before. Now the induction coil was started 
and worked during just one minute; the resistance of 
| the cell was then immediately measured again, and 
| found to be exactly the same. This proved the wires 
|earrying the induced currents and the coil itself to 
| have no influence on the cell. 
| Now the zine plate was removed and replaced. by 
‘two thin aluminum sheets (two instead of one to pre- 
| vent heat rays falling on the cell). The coil was now 





worked during one minute, and immediately after 
stopping it the resistance of the cell was taken. This 


pabilities of Roentgen rays have formed the subject of | was now found to be 26,400. 


several letters and notes in these columns, has sent us 
an account of an attempt to polarize the rays. 


The resistance was not measured during the radia- 


Differ- | tion, else it would probably have been found to be a 


ent views have been expressed about the possibility of | little less than 26,400, but immediately after the coil 
the cloth and the forks at each end of the long struts, | polarizing the rays by means of tourmalines, and al-| having been stopped. The measuring of the resist- 


a negative result, they are of such importance that 
they deserve to be put on record. 

The source of electricity was the main, and the 
measurements across the terminals (with Lord Kelvin’s 
cell tester and ampere gage) were 10 volts and 10 am- 
peres. The spark of the Rubmkorff coil was 6 inches, 
and a mercury interrupter was used. An ordinary 


must be made in the cloth if the string is shifted, Crookes focus tube, inclosed in cardboard to exclude 


the former arrangement is more convenient. 
bridle is made of a piece of strong twine and is tied to 
the frame, as shown in Fig. 3. Small holes are pierced | 


The | all light, was excited by the above, and the vacuum 


carefully arranged to give the maximum fluorescence 
by gently heating the bulb with a spirit lamp. Screens 


in the cloth so that the twine may be run through, | of barium platino-cyanide, potassium platino-cyanide, 


around the stick, and out. The length of the twine | 
must be such that when drawn taut and laid over | 
against the cloth of the kite the bellyband appears as | 
shown at A, B, C, Fig. 7, which also shows how the | 
main line is fastened. The correct knot to make in 
tying the main line to the bridle is the well-known 
weaver’s knot, with aloop, shown in Figs. Sand 9. It 
caunot possibly slip and yet can be untied simply by 
pulling the loose end of the string. This is desirable, 
as the point of attachment needs to be changed some- 
times to get the best effect. A foot or two of string | 
should be left tied to the bridle so that the point of | 
attachment need not be changed when the kite is 
taken down and detached. 
_ Those who desire to get the very best results will 
find it an advantage to round over all the edges of the | 
sticks, not only that the cloth may not be injured, but | 
that the sticks may weigh less and cut through the air | 
with less resistance than if left with perfectly flat sur- | 
faces. This applies particularly to the strats, cleats, 
pone When completed the kite should weigh about 16 
ounces, } 
. Finally, the kite can be made much more rigid by 
fitting it with a set of string or wire ties. These may 
be placed outside the cloth and should connect all the | 
corners of the interior frame work. 

lo Fly the Kite.—Unless the wind is very strong, the 
Safest way to start the kite in flight is to run out 150 
feet or so of twine while the kite is held by an assist- 
ant. When all is ready the assistant may toss the kite 
upward a little in the direction in which it is to go. It 
will take care of itself afterward. 


ment. 


and lithium-rubidium-platino-cyanide were tried. The 
two tourmalines were got as nea ly alike as possible, 
the measurements of each being: length, 47 mm.; 


| though Dr. Macintyre’s experiments seem to indicate | ance took about one minute. 


After having left the 
| cell at rest during 20’, the resistance had risen to 29,500 
again. 

Prof. Haga made several experiments, always with 
the same qualitative results. 

A simple kind of bolometer. consisting of strips of 
tinfoil (11°85.Q) did not show any change of resistance 
by Roentgen radiation. 

It follows from these experiments of Haga’s, that 
Roentgen rays act on the resistance of selenium in the 
same way as light and heat rays do. I think selenium 


| will be found to be very useful in investigating the 


opacity of different substances for the Roentgen rays, 


| and also for ss work on the polarization of 
e 


those rays, as the deflection of a galvanometer is much 


| easier to appreciate than the value‘of the photochemi- 


breadth, 12 mm.; thickness, 2 mm.; and the experi- | 


ments were carried out in a dark room. 
In the first experiment, on placing one tourmaline 
between the source of the Roentgen rays and the 


|sereen, and directly in contact with the latter, a dis- 


tinct shadow was seen due to absorption of the rays. 


|On placing the second tourmaline parallel with the 


first, a difference in density of the shadow was imme- 
diately observed. When the tourmalines were gradu- 
ally turned at right angles to each other, a dark 
square area could be seen where the two crossed. A 
source of error was, however, suggested in this experi- 
One of the tourmalines could not be in as close 
contact with the screen as the other; and on account 
of the manner in which the Roentgen rays pass from 





a point on the platinum plate in such a Crookes tube, | 


differences were observed in the shadows of the four 
arms of the cross formed by the tourmalines. For ex- 
ample, (1) if the horizontal tourmaline were next to 


the sereen, and the vertical one behind it, the two) 


‘arms above and below the square dark central area 


were less skarply defined than the two arms on each 


|side of it, and consequently the shadows appeared to 


be different. (2) Although on the square portion 
corresponding to where the tourmalines crossed one 
got a darker shadow still, it might only be due to the 
difference in thickness of the two layers. 

A second observation was then wade. 


| 


kite be cast off directly in line with the wind, other- | these was placed parallel with and the other perpen- | 


Wise it may seem to dart badly. The object of this | 
method is to get the kite quickly above the irregular | 


dicular to the other tourmaline. Again the dark 


square area was seen by direct vision. 


Dr. Macintyre | 


er —_ disturbed air currents near the ground, | could not say, however, that the density was greater | 
‘“ give the kite more room to dart about with less|than where the other portion of the broken tourma- | 


canget of striking anything until it gets into steady | 
— nts, When fairly up these kites may sweep a 
a rom one side to the other, but if they ever dart | 
abl — over, there is something radically wrong, prob- | 
“vty Gaue to an uneven distribution of the cloth sur- 


~ ne or some permanent distortion of the frame work. 
1. - imes the weight of the wood varies and one side 
lve ras 8 er than the other. ‘This should be corrected 


me ‘ing the light side with a small strip of sheet 
ead, or otherwise. 


if the wind is very light, a finer twine may be used 


line was lying parallel with the whole one. This 
rather suggested that the square dark area was caused 
by difference of density only. Ina third series of ob- 
servations photographs were taken with different ex- 

ures—one with a single flash of the tube, due toone 
interruption of the coil; others with much longer ex- 
posures, but in all the same difficulties in distinguish- 
ing between the two conditions arose. (Copies of these 
photographs have been received from Dr. Macintyre.) 
In the first photograph a shadow of one tourmaline 
was obtained, proving tlie absorption of some of the 


eal action of the rays. It also follows from these ex- 
periments, that selenium is a very unfit material for 
making photometers. 

It wust always be kept in mind, when working with 
selenium, that the cell takes very little time in dimin- 
ishing its resistance under the action of light, or other 
rays, but that it takes a much longer time (often half 
an hour or so) to return to its state of high resistance. 
It follows from this, that if one wishes to compare the 
action of two emissions, one must begin with the 
feebler radiation and afterward let the stronger radia- 
tion hit the cell. 


THE NATURE OF ROENTGEN RAYS. 


The nature of Roentgen rays isso far from being 
settled, that the following remarks by Prof. W. N. 
Hartley, in favor of the ultra-violet theory, will be 
read with interest : 

The great doubt which prevails as to the nature of 
Roei tgen rays arises from the fact that it is difficult to 
imagine radiations which wake their existence mani- 
fest in a manner which, at first sight, appears very 
extraordinary. 

Their intractability to the action of ordivary re- 
fractive media, and the facility with which they are 
transmitted by matter which has the property of ab- 


| sorbing light, bas led to their being regarded as being 
( One of the} 
It is important the | tourmalines was broken in two portions, and one of | 


propagated by vibrations differing in direction from 
those of otver known forms of energy. I have given 
expression to the view on more than one occasion that 
they are simply ultra-violet radiations of much greater 
oscillation frequency than any we have yet been able 
to recognize and manipulate with prisms and lenses. 
The following comparison of the properties of the 
ultra-violet with those of the Reoentgen rays are wy 
reasons for this view : 


(1) Ultra-violet rays can be reflected and refracted. 
(2) They are capable of energetic chemical action. 
(83) They cause fluorescence, 

(4) They faciiitate the discharge of electricity 


through air. 


| 


(1) The Roentgen rays can be reflected, but have 
not hitherto been refracted. 
(2) They cause energetic chemical action, 
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escence through 180° about a vertical axis, to enable the oper- B U | L D I N G E D | tT | O N 


4) They cause the discharge of electricity through a| ator to place bis hand on the other half in exactly th OF THE 
non-conductor, same way as at first. The tube was then heated with 

The ultra-violet raves are also subject to energetic = spirit lainp giving & large flame for about forty-five | SCIENTIFIC AMERICAN. 
absorption, which inereases with the molecular mass seconde, and, the left hand being in posteroe, tes cure! Tl I . i s 

f the absorbing substance in certain cases. but is de. | @2t Was switched on for one minute; at the end of 108se who contemplate building should not fail to 
a he nt = - en le al _ di hte -s = 7 Bade» this time the appearance of the discharge in the tube | Subscribe. 

» > 4 orec ar -tr 8 oO e s “es, : 
Sent sev cathe alan absorbed energetically by (Showing that the latter was growing cold, the current ONLY $2.50 A YEAR. 
some substances, and the absorption appears to be de- ee eo wig a anal — * vo Each number contains elevations and plans of 
pendent upon the molecular mass of the absorbing me “= a “idly in sositi mn re ver te ro pm che variety of country houses; also a handsome 
medium, but in other cases it appears to depend upoao S ney K . . peers r Over plate, : pips " m | COLORED PLATE 

what is probably molecular structure. Both the ultra- current pat on again for a winute. anffep on. te hg mt § si 
violet and Reentmen rave are revenied to ue by their lamp and current alternately, till six and a half minutes MUNN & CO., 36! Broadway, New York. 
action on a photogsaphic plate and on fluorescent (the current at the last time ran a minute and a half) 
substances, or rather substances which they render pe see had been _ Phe plate was then -cat Tr = B 
Guusennent : —— and ag nea a . hydroquinone 9 

’ or , , veloper, with the result that while the fardenser back- > of: : 

Che uitra-violet rays excite fluorescence in almost all | | S t f A S | t 
substances, and with very remarkable effects in many ground of the last exposed half of the plate showed cien l Ic merican upp emen ° 
cases (J. Chem. Soc.. vol. elxiii. p, 247. 1893) The ef- that it had received by far the greater amount of radi- 
fect of substances on the rays \ eedt ention them is to| Ut energy from the heated tube during its six and a PUBLISHED WEEKLY. 

7 ke tepcotrtecagtiee re swede half minutes’ exposure, only the very fai : . — = ” 
retard their rate of vibration. By retardation the | 4). cs pth sa aan <4 cal aun te oe a Terms of Subscription, $5 a Year. 
length of the waves is increased to dimensions which - , : 7 ; ; 
bring them within the limits of visibility, and the re- hold one ge of the Seem = the Gngers; and ~ - the | Sent by mail, postage prepaid. to subscribers in any 
sult is either fluorescence or phosphorescence. This is other half, which had received but one minute’s ex-; part of the United States or Canada. Six dollars a 
sal ney nt § raheall pte ai yates ‘epad in | posure to the cold tube, images of the bones were very | year. sent. prepaid, to any foreign countrv. 
usually expressed by saying the rays are lowered in learly show TI inane t ae t ij 7. $ : 
refrangibility. It is quite probable that we may soon | “@4hy shown. iis experiinent proves that the radi-| All the back numbers of THE SUPPLEMENT, from the 
have evidence of refraction of Roentwen rays. They ation received from the hot tube resembles the rays | commencement, January 1, 1876, can be had. Price, 
are undoubtedly reflected, since Jackson has shown hitherto called X rays (which I have called X,) in being | 10 cents each. 
that the most effective form of Crookes tube is one in| “le to pass through paper opaque to ordinary light,| All the back volumes of THE SUPPLEMENT can like- 
which a plate of platinum at an angle of 45° reflects but differ from them in being unable to pass through wise be supplied. Two volumes are issued yearly. 
the ravs throagh the side of the vessel (Proc. Chem, | 2¢84, and in other ways, an account of which must be| Price of each volume, $2.50 stitched in paper, or $3.50 
Sve.. March 6 1896) : *| postponed for a short time. The effect of cooling the bound in stiff covers. 

Roentgen rays are in all probability of the same X ray tube is being investigated. , m COMBINED RATES.—One copy of SCIENTIFIC AMERI- 
character as the ultra-violet rays; they produce the | I have spoken of these rays as a new kind of X | cAN and one copy of ScIENTIFIC AMERICAN SUPPLK- 
oon etieatn, endian ane venaam taaee t és ie, Chey may be related to the X, rays in the same | MENT, one year, postpaid, $7.00. 
except such as are of the same character and are capa- , kind of way as red is related to violet light, and if se| A liberal diseount to booksellers, news agents, and 
ble of being “lowered in refrangibility,” or retarded are not essentially different. Hence 1 could think of | eanvassers, 

But it is evident that jthey sna the ot camel annie a eaten Semenensete than to soe ~ — x MUNN & CO., Publishers, 

. . : : ope or them, and cail them provisionally A»; but if they} : 
oseillation frequency, or what amounts to the same ed “ ao : . a 361 Broadwa New Yo 
thing, of uel shorter wave length than any whieh —— ees ae —- ee atem, thes o- os wametndins 
have hitherto been studied with lenses and prisms of certainly act in some respects so differently from the TABLE 7 
cual cenbtedt ea Ginemyauten X, rays, that one might feel inclined to suspect them OF CONTENTS. 

Mr Jackson has dbsinaed his adherence to the belief of some greater difference than the fluorescent and 
photographic experiments indicate. I. ARCH ZOLOGY.—The British Museam.—By Sir E. MAUNDE 


that they are propagated by transverse, and not _by - . 4 2 . THOMPSON.—Conclusion of this paper on the Semitic antiquities 
longitudinal, vibrations (J. Chem. Soe., vol. elxy, p. 734,| PLANT STRUCTURE REVEALED BY ROENTGEN RAYS. | and’ arcomological treasures of the British Museum and of thelr 
'*T hiave been induced to place these remarks on rec-| ,.Mt. George J. Burch sends the following account of| jive one ig Ati: he saint of Ai ie 
ord, because in Nature (p. 45) there appears an ab- experiments from the University Extension College,| <3'iiustrations 

stract of a paperin Wiedemannu’s Annailen, by D . 


Reading : Il. CLVIL ENGINEERING.—Science and Engineering.—By THOMAS 
Goldhammer, which renders it evident that from 


Since February 13, I have been engaged, in con-| CURTIS CLARKE—A very valuable paper on the duties and re- 
: + ~ } . <2 sponsibilities of the civil engineer and bis relations to the ad- 
other considerations he is of the same opiniom He junction with my colleague Mr. Dodgson, and Messrs, vanced scientific theories of the day.. y 
s 4 » Is » we e . > e ' r , ° > . - . 
L € ; t Herbert, Hooper, Soper, Twiney, West and Yetts, in a Wegener’s Powdered FuelgBoiler Fornace and Apparatus.—A 
points out that the peculiarities of Roentgen rays ¢ 


tr ae te . scientific system of burning coal in a boiler producing complete 
are not inconsistent with transverse vibrations of very norres of experiments with Roentgen rays. An investi- combustion with automatic regulations of the air required.— 
small wave length. His reference to the absence of | 80" the influence of color upon the relative opacity ul “BoONOMEC ¢ M LOGY. American Coal, Prod 
Lhe ave length, ' ference * i , > res ee 2 ast . We . . ECONOMIC GEOLOGY.— American Coal f uction.-—The coal 
. ’ 8 - 
reflection appears to be not strictly accurate, so far as of certain substan ra it — urred to Mr. West to Come area of America considered in its economic aspect by an English 
ene Gan lade fromthe warts of the ebetenet : bat fe | CC purple hvacinth with a piece of purple glass} authority... pik anu dened aahdatods : 1 
2 J ‘ > WOK ( si CU | , ow uw?TY? 7 
is not fale rg iraw conelusions from an authors views which had proved remarkably opaque. I found upon iv. SLOrTRICETY. Electropbotography — An interesting experi- 
without regard to his ipsissima v wba ; ~ | development that details of the structure of the flower | 2 illustrations sreemets HRN oe ee oo 
abe —_ , _ were distinetly visible. Following up this clew, we} Now loctstesl A pparates.— Curiosities in the way of electrical 
have photographed a number of flowers with the | py wt oe wy i | 
Roentgen ravs. By suitably arranging the exposure| pulsating currents..... 0 wine Se ee eR 
r ‘ on , i ’ we sf _— av : Ve . "4 » , insi |V. GEOLOGY.—A Subsidence Due to Quicksand, at Brux, in Bo- 
Mr. T. C. Porter, of Eton College, appears to have | and the development, we can show the ovules inside ae curtous catastrphe Seetrovinee great portion of th 
made an interesting diseovery in connection with the |the ovary in an unopened bud, the seeds within a] city of Brux, with map of the affected area.—3 illustrations. ...... 
Roentgen rays, viz., that they are of at least two dif- | seed vessel, and even the veins upon the white petal VI. METEOROLOGY. -The Influence of Atmospheric and Oceanic 
~ . . . s 5 « SIMON - e 
ferent kinds. We print in full a preliminary account | of a flower. “Discussion of a theorem affecting the thermic conditions of the 
of the experiments which have led to this conclusion, Apparently these results are due to refraction and b 17098 
with the remark that the photographs receive! just as reflection of the rays when the incidence is sufficiently _ IOCEN AEDS — 2 Werther Sassen, Site By Fy a -F 
> . es . : . . tial : a N= « J 
we go to press entirely bear out the description. oblique Similar indications are visible in a photo- Weather Sureaa, Washington, D. C., with full details of construc- 
; otal : ; a ‘ 7 
A Roentgen tube (Newton & Company’s and Grif-| graph of a fish’s eye prepared by Mr. Yetts, in (which ye ty tp ny 1 
fin’s focus tubes bave been used in these experiments) | there is a narrow dark shadow that can only be due tical aspect of the training of monkeys for performarce in public. 
ami . »re ds of ravs T »k , 2 j orn: P reflecti — fe ars é F in ¢ —8 illustrations.... es 
emits two different kinds of rays. lo one kind, which to internal betes reflection The feather are seen in a i. —, SOR _ in 
I venture to call X,, flesh is fairly transparent, and bird by Mr. Soper, and a foot, developed by Mr. 








(8) They cause fluorescence and also phosphor-|and the photographie plate turned in its own plane 





PAGE 


ANALYSIS OF ROENTGEN RAYS. 


, , 4 ; Electrical Notes.. . 

bone opaque; to the rays of which this is a prelimin-, Herbert, shows the fabric of the stocking. a egese Seen 

ary account. which will be called hereafter X,, flesh I am directing the experiments with the view of} yyy NAVAL ENGINEERING.—Oil Engine for Launches.--An ex- 

seems nearly, if not quite,as opaque as bone. Under | photographing the soft tissues of the human body. plosion engine without ignition tube or electric spark.—I illustra- | 
tion . eerce esseecce occeses 

Salvage Pump for the (zar’s New Yacht._A pump with 2,000 


ordinary circumstances, in the cold, using an indue- A PHOTOMETER FOR ROENTGEN RAYS. 
gallons per minute capacity and adapted to throw twelve power- im 


tion coil (344° spark) and somewhat rapid hammer con- : gallon minute capacity and adapted to thro 
tact breaker, most, but not all, of the ravs are X,; but| All those who had occasion to use Crookes tubes to 1x pe oom tering acer neg Gatien Senn —iiiebamnte 
, . : " F) . b Ss. oO — 

if the tube be heated, less and less of X, are emitted | produce Roentgen rays will have noticed the extraordi- notes on the most recent investigations on the subject of tb 

and more of X.. until the fluorescent screen (mine is oe | nary variations in the intensity of the radiation pro- Roentgen rays from all sources eeeees 
, -_ “ . a . ’ 7 ~ : ~_ ys 5 Pre , ifli shes j rene X. TECHNOLOGY.—A First Experiment in Photogravure.—By Rev. 

of Messrs. Reynolds & Branson’s, of Leeds, bright duced by an apparently trifling change in the vacunm b.O. Lamwene._ibebens the pianos -Oonchoaton o¢ thin eneaiians 

yellowish green in color, and apparently of uranium | aud the make and break of the coil. A useful step per on the art of producing photogravures, with full practical 

glass, though of this 1 am not sure) shows the shadow toward some quantitative measurement of the inten- Saceceeabins tieaen Viens hone ternese fer beating wenen 

of a hand held behind it sharply defined and very sity of Roentgen rays has been made by M. Meslin, tires, as introduced b the Paris Gas Company —1 illustration... 17108 

’ i , . s I — 
dark all over, the bones not being visible. The back | who, in the current number of the Journal de Phys-| article om the manufacture of the most used articles of India rub- 
of the sereen is covered with a layer of very opaque (to | ique, gives an account of a photometer for the rays. ber, explaining the little known art in details.—18 illustrations.... 17106 


ordinary light) thick black paper. Up to a certain | The principle on = this ren 7 is the 
temperature the green fluorescence of the glass of the matching of the brilliancy of the two halves of a. cir- 
cube increases very markedly, but the X, rays do not — — of ocr pg cane a pred CATALOGUES. 
come from it. as the sharpness of the shadow shows; | rendered fluorescent by Roentgen rays and the other | ‘ é : 
nor are the X, rays eodinans cathode rays, for thesame | rendered fluorescent by the light rays proceeding | 4 Catalogue of Valuable Papers contained in Sct- 
discharge sent through a highly exhausted Crookes | from some standard source, such as a candle or lamp. | ENTIFIC AMERICAN SUPPLEMENT during the past ten 
tube showing “independence” of the positive pole | The light is passed through a colored glass, so that the See a sent Sree Kf charge to any address ; also, a com- 
failed to excite any fluorescence whatever on the screen, | fluorescence produced has the same tint as that pro- 8 mage catalogue of useful books by different 
though the glass of the tube was fluorescing brilliantly | duced by Roentgen rays. The author finds that the aut ‘the oe than fifty different subjects, has 
opposite the concave cathode, and the violet cone of | barium-platino-cyanide, under the influence of Roent- — ¥ thie pu ——. for free circulation, at the 
rays within the tube was plainly visible. At a certain | gen rays, fluoresces with a light of such a color that the of a —“—— i a. jects classified with names 
temperature, judging from the fluorescence on the | maximum brilliancy occurs for a wave length of about ft ‘tt nd it ill bet desiring a copy have only to ask 
screen, the emission of these X, rays reaches a maxi-|0°5004, The barium-platino-cyanide fluoresces most | °F 't, and it will be mailed to them. Address 
mum, and on further heating the emission of any rays | strongly when exposed to light having a wave length | MUNN & CO., 361 Broadway, New York. 
whatever capable of exciting fluoroscenee or photo- | of about 0°460 4. By means of this arrangement the} —— om 
graphic action falls off rapidly, though, so far as my | author has been able to verify the law that the inten- | 
experiments have gone, some fluorescence and photo- | sity varies inversely as the square of the distance, the | N S ] 
graphie action have been plain up to the highest tem- following numbers being obtained : e 
erature to which I judged it wise to heat the tube. | 
Vood and paper seem very fairly transparent to the | ' _ - MESSRS. MUNN & CO., in connection with the pub- 
X, rays, but glass seems very opaque, aluminum much From luminous source, 350 410 0°853 ensianet ee Memmnanees hansen. cuttans toenail 
more opaque than to the X, rays, judging by the fol- | From source of Roentgen rays, 54 638 = 0857 teaprovemente, and to act as Solicitors of Patents for Inventors. 
lowing experiment, which shows best the existence of es —_ In this line of business they have had nearly Afly yeare’ expert a 
these radiations and their difference from the X, radia- : a5 ae . ; — 
tions. | At a recent meeting of the Physical Society, Mr. | °™ ww cnc ag np geen ammeter ey te" 
A ** Roentgen” whole plate was wrapped in two} Campbell read a paper on *‘ New Instruments for the | ap my cog °C ’ se Sessten Ounnntes. Menten, Wake. tsi 
thicknesses of the black paper generally used for the | Direct Measurement of the Frequency of Alternating | United States, Canada. an a . r 4 ight fe 5 Siete Labels 
purpose, and supplied with the plates by the Sandell | or Pulsating Electric Currents.” The author employs | 24 ' | the preparation of Caveats, ; te tm - sees an 
Plate Company, and brought in darkness into the|two arrangements, in one of which a steel wire, the | Reeeues, Assignments, and Reports = “ era vegan pares 4 
room for experiment, lit dimly by a single candle at| tension on which is variable, and the other a steel | business intrasted to them is done with epecialcare and promptness, 
some distance from the place where the plate was to spring of variable length clamped at one end, are | YetY "essonable terms. , seat =a = ie 
lie. The plate was then laid film uppermost (still, of | acted upon by an electro-magnet through which the A pamphist cont free of change, ch sppleation, containing full infor- 
course, wrapped in the black paper) six inches below | periodic current is passed. The tension or length, as | ™4%0? about Patents and my to procure them ; directions concerning 
the exhausted tube (the latter placed in the usual | the case may be, is varied till maximum resonance is | L#¥el¢. Copyrights, Designe, Patents, Appeals, Reissues, Infringements, 
position). A piece of plate glass, oue-third of an inch | obtained, a small contact piece being employed to de- | A®*suments, ng tyre wees _— a ae ass 
thick, was then laid over half of it, and a left hand laid | tect when this occurs. This instrument exhibited was| We slo send. free of charge, a Synopsis of Foreign Patent Laws, ehow- 
on the other half, together with a piece of a small capable of measuring the frequency of periodic cur-| ™ the cost and method of securing patents in all the principal countries 
aluminum tray, an exposure was made for one| rents of from 40 to 150 double vibrations per second. | of the world. 
minute with the exbausted tube cold (16° C.) The} Mr. Watson said he thought that in the case of the MUNN & CO., Solicitors of Patents, 
paper over the exposed half was then marked for the| steel spring there would be a considerable temperature 361 Broadway, New York. 
purpose of recognition; this half was then covered | correction, and he suggested a method by which this| BRANCH OFFICES.--Nos. 622 and 624 F Street, Pacific Building 
with the glass, to protect it from any further action, | might be compensated. near 7th Street, Washington, D. C. 











Distance of photometer Mm. Mm. Quotient. | 











